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Abstract 
 
Tourism, and air-travel in particular contributes to global greenhouse gas emissions and this 
contribution is expected to increase significantly in the future. Technology and management 
efficiencies will be insufficient and changes in travel behaviour are needed in order to reduce 
emissions from aviation.  
 
The aim of this study is to explore how values affect a person’s pro-environmental air-travel 
related behaviour intentions. This study integrates values theory into an extended behaviour 
model predicting air-travel related behaviour intentions. Constructs proposed to mediate the 
relationship between values and intentions were included based on findings from studies of 
tourist mobility. 
 
Data was collected using an online questionnaire. 196 completed questionnaires, from a total 
of 204 responses were used in the analysis. Partial least squares structural equation modeling 
was used in order to investigate the relationships in the proposed model. 
 
Findings showed that values generally have an indirect effect on intentions. Stronger self-
transcendence values were positively related to all three intentions while self-enhancement 
values were negatively related. The effect of openness to change values varied. They were 
negative predictors of the intention to fly less frequently but promoted stronger intentions to 
pay to offset emissions. No relationship was found between openness to change values and 
the intention to use alternatives to air travel. 
 
For the intention to fly less frequently personal norms, self-identity and perceived 
behavioural control mediated the effect of values on intentions while past flying behaviour 
also predicted respondents’ intentions to fly less frequently. For the intention to use 
alternatives to air-travel personal norms and perceived behavioural control mediated the 
effect of values on intentions. For the intention to pay to offset emissions personal norms 
completely mediated the effect of self-transcendence values and partially mediated the effect 
of self-enhancement values which also had a significant direct effect on the intention to pay 
to offset emissions. Past offsetting behaviour, descriptive norms and openness to change 
values also had a direct effect on the intention to pay to offset emissions. 
 
The results of this study build on previous research by showing how values can promote or 
inhibit the forming of intentions to reduce the environmental impact of one’s travel. 
Additionally they provide insight into the relationship between values and a number of 
psychological constructs where in the past there has been little empirical research. 
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1 INTRODUCTION 
 
1.1 Background 
 
It is widely accepted that the global climate has changed when compared to pre-industrial times 
and will continue to change in the future (UNWTO-UNEP-WMO 2008). According to the 
Intergovernmental Panel on Climate Change, “Human interference on the climate system is 
occurring, and climate change poses risks for human and natural systems” (IPCC 2014, 4). 
Climate change will affect many economic sectors and services, including tourism where it 
will have impacts on both demand and supply (UNWTO-UNEP-WMO 2008).  
 
While the tourism industry will be affected by climate change, it also contributes to global 
greenhouse gas (GHG) emissions especially through the transport of tourists (Becken and Hay 
2012, 149 – 150). Tourism was estimated to contribute approximately 5% of annual global 
anthropogenic CO2 emissions. Air travel was tourism’s largest contributor generating 40% of 
tourism’s global CO2 emissions (UNWTO-UNEP-WMO 2008, 33) although travel by 
automobile also contributes significantly. These estimates may not however completely reflect 
aviation’s contribution to global warming since emissions from aircraft at flight altitude cause 
an additional warming effect (UNWTO-UNEP-WMO 2008, 133, 144). The contribution of air 
travel to radiative forcing, a measure that considers warming caused by all greenhouse gasses 
(Gössling, Hall, Peeters and Scott 2010), was estimated by Lee et al. (2010) at 3.5% (range 1.3 
– 10%) and if cirrus cloud enhancement was included, 4.9% (range 2 – 14%). 
 
Developed countries are responsible for the majority of tourism’s transport emissions, with 
15% of the world’s population responsible for 82% of the distance travelled by tourists 
(Gössling 2002: 289).  As a result, tourism’s share of national CO2 emissions is much higher 
in developed countries. For example in Sweden, Gössling and Hall (2008) found tourism to be 
responsible for 11% of CO2 emissions in 2001. Additionally, within developed countries an 
even smaller share of the population is responsible for a large share of flights taken and distance 
travelled. In particular, the small proportion of long haul trips are responsible for a high 
proportion of emissions and a small proportion of travellers, “highly mobiles”, are responsible 
for a large share of flights taken and distances travelled (Gössling et al. 2010). In Germany, the 
small segment of long haul travellers, approximately 11% of Böhler, Grischkat, Haustein and 
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Hunecke’s (2006) sample, were responsible for over 80% of the climatic effects of holiday 
travel. 
 
Air passenger numbers are also expected to increase in the future, fuelled by three major trends. 
Firstly growing tourism demand is expected to double international tourism arrivals from 803 
million in 2005 to 1.6 billion in 2020 with significant growth in developing countries. Secondly 
an increase in long-haul tourism is expected and average trip distance is also increasing. 
Finally, there is a trend towards more frequent, shorter holidays (UNWTO-UNEP-WMO 2008, 
154). If these trends continue as expected, there will be significant growth in tourism’s CO2 
emissions and its contribution to radiative forcing. The UNWTO-UNEP-WMO (2008, 141 - 
143) report, in its ‘business as usual’ projections which take into account current expected 
growth rates in tourism, projected CO2 emissions from air transport to increase by over 200% 
between 2005 and 2035. In this time the share of aviation related emissions would grow from 
40% to 52% of tourism’s total annual CO2 emissions. 
 
The World Travel and Tourism Council’s emissions targets, which by 2035 aspire for a 
reduction in the tourism industry’s CO2 emissions of at least 50% from 2005 levels (WTTC 
2009, 5), and the IPCC’s global emission reduction targets of –50% to -85% between 2000 and 
2050 (IPCC 2007, 67) seem unrealistic for the tourism industry. Air transport and its expected 
growth currently present a large obstacle to meeting these targets unless a wide range of 
mitigation measures are implemented to reduce its impact.  
 
Most strategies to reduce emissions focus on technology or management efficiencies (Gössling 
et al. 2010). However improvements in technical efficiency will be insufficient and changes in 
tourist behaviour, including modal shifts and changes in travel patterns, will be required to 
reduce aviation emissions below current levels (UNWTO-UNEP-WMO 2008, 170 – 173; 
Peeters and Dubois 2010). These findings were consistent with those of Gössling, Peeter’s, 
Ceron, Dubois, Patterson and Richardson (2005) who found that short travel distances are a 
requirement for sustainability in tourism and “travel distance and mode of transport are the 
most important factors influencing eco-efficiency” (Gössling et al. 2005: 432). It is therefore 
vital to understand factors that have the potential to influence individuals to undertake more 
environmentally friendly travel behaviour especially with respect to air-travel where an 
individual’s behaviour has a significant environmental impact. 
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1.2 Previous Studies 
 
De Groot and Steg (2008) described how values have been seen as useful for the study of pro-
environmental behaviour as they can play a significant role in predicting and explaining beliefs, 
attitudes, behaviour intentions and actual behaviours. Additionally, in general people prioritize 
relatively few values, and as a result they can be efficient in explaining similarities and 
differences between people (De Groot and Steg 2008, 332). The majority of studies 
investigating the relationship between values and pro-environmental behaviour have focused 
on behaviours in and around the home. These have found relationships between values and a 
number of public and private sphere behaviours including environmental activism (Karp 1996, 
Stern, Dietz, Able, Guagnano and Kalof 1999), sustainable consumer behaviour (Thøgerson 
and Ölander 2002), car use (Nordlund and Garvil, 2003; Steg, Perlaviciute, van der Werff, and 
Lurvink 2014), vehicle ownership, meat consumption, showering time (Steg et al. 2014), 
recycling (Karp 1996) and donating behaviour (De Groot and Steg 2010).  
 
While values have been used quite frequently in studies of more routine pro-environmental 
behaviour, few studies involving tourist behaviour and specifically air travel have incorporated 
respondents’ values. Böhler et al. (2006) aimed to identify strategies to reduce the impact of 
tourists’ holiday travel. They analysed their sample of German inhabitants in terms of holiday 
travel behaviour and personal characteristics, which included personal values. However, their 
analysis focused on respondents’ current travel behaviour and did not investigate attitudes or 
intentions to change air-travel behaviour. Respondents were split into four groups based on 
holiday mobility patterns (distance travelled and frequency of travel). These groups, which 
ranged from non-travellers to long haul travellers, were compared using socio-demographic 
and psychographic variables. Values were assessed using Schwartz’s four higher order value 
types. The study found that as travel distance increased, openness to change and self-
enhancement values increased. Long-haul travellers were found to have on average the highest 
levels of openness to change and high self-enhancement values (Böhler et al. 2006: 660 – 661).  
 
Poortinga, Steg and Flek’s (2004) study was the only study found to include values and items 
assessing transport energy saving measures in the holiday context. However, these items were 
included in a unidimensional scale that also included transport energy saving measures relevant 
to individuals’ daily lives. Poortinga et al. (2004) used a quality of life instrument to measure 
human values. The value dimensions which they found using principal components analysis 
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corresponded to a number of Schwartz’s value dimensions. Like Böhler et al. (2006) they found 
openness to change values associated with higher transport energy use. Additionally, 
respondents with higher openness to change values were less accepting of measures to reduce 
transport energy use. 
 
While few studies have investigated the effect of values on air travel behaviour, in the field of 
tourism there has been an increase in research related to travel behaviour and climate change 
(Becken 2013, 53). While the focus of this research has often been on the impacts of climate 
change on tourism and tourists or the tourism industry’s adaptation to these impacts, the 
number of studies relating to mitigation responses for the tourism industry have also been 
increasing. Many of these have looked to determine whether tourists have changed or are 
willing to change their travel behaviour in order to reduce the impact of their travel on climate 
change (Becken 2007; Lassen 2010; Dickenson, Robbins and Lumsdon 2010; Higham and 
Cohen, 2011; Higham, Cohen, Cavaliere, Reis and Finkler 2014), as well as investigating 
barriers to behaviour change (Hares, Dickenson and Wilkes, 2010). Some studies have used 
segmentation techniques, based on psychological constructs, to identify segments of the 
population most likely to adapt their holiday travel behaviour to reduce their impact on climate 
change (Davison, Littleford and Ryley, 2014) or to explore differences in daily travel behaviour 
and holiday mobility (Barr and Prillwitz 2012).  
 
The main problem identified by many of these studies is that positive environmental attitudes 
and awareness of aviation’s contribution to climate change are not translated into pro-
environmental air-travel related behaviour. While Davison and Ryley (2010) identified a small 
segment of travellers willing to travel less by air to reduce their environmental impact, most 
studies identify a gap between individuals’ environmental attitudes (Barr, Shaw, Coles, and 
Prillwitz 2010; Barr and Prillwitz 2012; Davison et al. 2014; Lassen 2010) or environmental 
values (Böhler et al. 2006) and their air travel behaviour. Many of these studies have found that 
people, who in their daily lives expressed commitment to the environment and engaged in 
numerous pro-environmental actions and behaviours, acted less environmentally in holiday 
settings (Becken 2007; Barr et al. 2010; Dolnicar and Leisch 2008). Becken (2007) described 
how tourists distinguish between their travel and daily lives and perceive a greater 
responsibility to reduce the impact of their everyday activities.  
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This attitude-behaviour or value-action gap has often been explained in these studies using 
psychological barriers. Rationalities such as the high importance attached to holidays (Böhler 
et al. 2006; Barr et al. 2010; Hares et al. 2010), air-travel being an important part of peoples’ 
lives (Becken 2007) and the need to escape the pressure of everyday life (Lassen 2010) are 
used to justify air-travel. Tourists were seen to reduce dissonance caused by inconsistencies in 
attitudes towards the environment in day-to-day compared to holiday situations using a number 
of strategies. These included emphasising pro-environmental behaviour in the home setting 
(Becken 2007, Barr et al. 2010, Dickenson et al. 2010), denying knowledge of aviation’s 
environmental impact (Barr et al. 2010, Dickenson et al. 2010) and claiming that responsibility 
for climate change lies with others (Hares et al. 2010). In addition to psychological barriers, 
structural barriers have also been seen to promote flying (Dickenson et al. 2010). 
 
While these tourism studies have focused on using psychological and structural barriers to 
explain the attitude behaviour or value action gap, studies of pro-environmental behaviour in 
the disciplines of transport geography and environmental psychology have considered how 
multiple motives associated with competing values can affect a person’s choices and actions. 
According to Steg et al. (2014) acting pro-environmentally may result from individuals’ 
environmental values. However, in some situations people may resist acting environmentally 
because they may value things like time, money, comfort or pleasure over the environment 
(Steg et al. 2014: 164). Thøgerson and Ölander (2002) described how an important 
distinguishing feature among values is the type of motivational goal they express. In some 
situations these goals may be compatible, while in others they may be in conflict.  
 
In the study of pro-environmental behaviour a number of studies have borrowed from or 
adapted Schwartz’s values scales. The majority of these have focused on the self-enhancement 
and self-transcendence value orientations, considering these most relevant to pro-
environmental behaviour in the contexts studied. This study will look to explore whether these 
value orientations as well as the openness to change value orientation affect tourists’ air-travel 
behaviour. Findings from Poortinga et al. (2004) and Böhler et al. (2006) indicate that openness 
to change values may be relevant to tourists’ pro-environmental air-travel behaviour in the 
tourism context. The attitude-behaviour or value-action gap in the context of air-travel 
behaviour could be explained by conflict between motivational goals expressed by openness 
to change or self-enhancement values and self-transcendence values. Strong openness to 
change or self-enhancement values could explain the importance people place of holiday travel. 
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If people prioritise openness to change or self-enhancement values it is possible their behaviour 
will not reflect their environmental values. This value conflict could explain the need for the 
dissonance reduction strategies used by tourists. 
 
1.3 Objectives and Research Questions 
 
The aim of the study is to explore how respondents’ values affect their pro-environmental air-
travel related behaviour intentions. While relationships have been found between personal 
values and the environmental impact of one’s travel behaviour (Böhler et al. 2006, Poortinga 
et al. 2004) and values and the acceptability of transport energy saving measures (Poortinga et 
al. 2004), there is little understanding of how the values people hold actually promote or inhibit 
engaging in pro-environmental air-travel related behaviours. The effect of values can be 
complex, influencing behaviour through a number of psychological constructs. Understanding 
how these psychological variables affect behaviour intentions, found by Bamburg and Schmidt 
(2003) and Bamburg and Möser (2007) as the end of a person’s conscious choice process and 
the mediator of all other psychological variables on pro-environmental behaviour will help 
increase understanding of which values may be most relevant in the tourism context and 
especially with regards to air-travel behaviours. This can help policymakers or social marketers 
develop strategies to reduce air-travel dependency and encourage pro-environmental 
behaviour. 
 
The main research question is: 
 
 How do respondents’ values affect their pro-environmental air-travel related 
behaviour intentions? 
 
The following questions will help to answer the main research question: 
 
 Do respondents’ values affect their attitudes, personal norms, injunctive norms, 
descriptive norms, self-identity and perceived behavioural control? 
 Do respondents’ attitudes, personal norms, injunctive norms, descriptive norms, self-
identity and perceived behavioural control affect their pro-environmental air-travel 
related behaviour intentions? 
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  Do attitudes, personal norms, injunctive norms, descriptive norms, self-identity and 
perceived behavioural control mediate the relationship between values and intentions? 
 
It has also been found that habitual or past behaviour can be a significant predictor of future 
actions. Bämburg and Schmidt (2003) found in their study on car use that habit has both a 
significant direct effect on behaviour and an indirect effect, through personal norms and 
behaviour intention.  Habits are seen as behaviours that have been performed frequently in the 
past and which are likely to be repeated in the future provided the context is the same (Ouellette 
and Wood 1998: 55). Ouellette and Wood (1998) found that while frequently performed 
behaviour was most strongly related to future behaviour, even behaviours performed annually 
or bi-annually were significant predictors of future behaviour. While the majority of people do 
not fly as frequently as they perform other everyday behaviours such as driving or recycling, a 
number of studies have found that a small number of hypermobile travellers are responsible for 
a significant proportion of kilometres travelled and GHG emissions (Gössling, Bredberg, 
Randow, Sandström and Svensson 2006, Gössling, Haglund, Kallgren, Revahl and Hultman 
2009). Even for some relatively infrequent travellers flying can be routine. For example, one 
respondent in the study by Böhler et al. (2006) described how “Once a year we go on holiday 
by plane” while another stated that “we always travel three times a year”. Dickenson and 
Lumsdon (2010: 101) suggests that although alternatives to air travel exist, they require 
“extended decision processes to organise” and the tourism industries structure is currently too 
focused on air travel for this to change. This leads to the final research question. 
 
 Do respondents’ air-travel habits or previous air-travel behaviour affect their pro-
environmental air-travel related behaviour intentions? 
  
1.4  Positioning the Study 
 
This study focuses on tourist behaviour which falls within the discipline of leisure and tourism 
marketing. However as a result of the strong focus on pro-environmental behaviour and air-
travel this study also integrates theory from the disciplines of environmental psychology and 
transport geography. The context of this study falls within the research field of tourism and 
climate change which in recent times has focused on three core dimensions (Becken 2013). 
These are 1) impacts and adaptation, 2) mitigation and 3) policy. With the aim of explaining 
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people’s intentions to engage in pro-environmental air-travel related behaviours in order to 
reduce their contribution to climate change, this study falls within the dimension of mitigation 
although the results of this study should also be of value to tourism and climate change 
mitigation policy. The positioning of this study can be seen in figure 1. 
 
 
Figure 1: Positioning the study 
 
1.5 Key Concepts 
 
Climate change has been defined in article 1 of the United Nations Framework Convention 
on Climate Change as “a change of climate which is attributed directly or indirectly to human 
activity that alters the composition of the global atmosphere and which is in addition to natural 
climate variability observed over comparable time periods.” This definition distinguishes 
between naturally occurring climate change and human caused or anthropogenic climate 
change which is the focus of this thesis. 
 
Pro-environmental behaviour’s definition has often been adapted from Stern’s (2000) 
definition for environmentally significant behaviour and can be defined either by its positive 
impact on the environment which can be direct or indirect, or from the actors perspective where 
behaviour is undertaken with the intention to benefit the environment. The intent-oriented 
definition differs from the impact-oriented one as it sees intent as separate to behaviour and 
recognises that intent may not result in a positive environmental impact (Stern 2000: 408). 
Poortinga et al. (2004) explained that the difference between the impact oriented approach and 
the intent oriented approach is relevant because behaviour classified by its impact and 
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behaviour classified by intent may be influenced by different factors. This study adopts and 
intent oriented approach as it investigates tourists’ intentions to act pro-environmentally with 
the intention of benefiting the environment. 
 
Values are abstract motivational constructs that refer to desirable goals people strive to attain 
(Schwartz 2006: 1). These goals transcend situations, are ordered by their importance relative 
to other values and act as guiding principles in people’s lives. Values can affect people’s 
beliefs, attitudes, preferences and behaviours (Steg et al. 2014: 165). People are likely to have 
different value priority structures and as a result when they face conflicts in values, by basing 
their choice on the values they prioritise most are likely to behave in different ways. This can 
be quite important for behaviours that have some environmental impact where certain values 
may lead to people acting more environmentally than others. 
 
A tourist has been defined by the United Nations World Tourism Organisation (UNWTO) as 
a traveller that takes a trip to a destination outside his or her usual environment for any purpose 
including business or leisure but not to be employed by a resident entity in the destination 
visited. The trip length ranges from a minimum of one night to a maximum of a year (UNWTO: 
3 - 4). It is also possible to make a distinction between domestic tourists, who travel within 
their country of residence and international tourists who travel outside their country of 
residence (Bowen and Clarke 2009: 3). In this study, the term tourist will refer to both 
international and domestic tourists as air travel in both contexts contributes to GHG emissions. 
 
1.6 Structure 
 
This study will be structured as follows. Firstly, the theoretical part will be split into two 
chapters. Chapter 2 will be split into two parts. The first will focus on models of pro-
environmental behaviour. The second will discuss values theories and the study of values in 
the field of pro-environmental behaviour. In Chapter 3, based on tourism studies involving air-
travel behaviour, a model of pro-environmental air-travel related behaviour intentions will be 
proposed. Chapter 4 will describe the research methods to be used to answer this study’s 
research questions, while in chapter 5 the results and findings from the analysis will be 
presented. Finally, chapter 6 will discuss the theoretical and managerial implications of this 
study, limitations and possibilities for future research. 
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2 PRO-ENVIRONMENTAL BEHAVIOUR 
 
2.1  Models of pro-environmental behaviour 
 
Many environmental problems are increasingly linked to individuals’ behaviour, such as in the 
areas of household energy use and transport (Poortinga et al. 2004: 71). Individuals, through a 
wide variety of behaviours, can have a direct or indirect impact on the environment (Stern 
1999: 463). This includes through consumer behaviour and the purchase and use of goods and 
services. Understanding consumer behaviour and the antecedents to pro-environmental 
behaviour is therefore important in order to reduce the impact humans have on the environment. 
However, changing peoples’ behaviour is difficult. Models of behaviour help understand 
factors that affect choices and behaviour and can be used to explain why people choose to 
behave, or not behave, in an environmental manner.  
 
Bamburg and Schmidt (2003) explained how, with a wide variety of behaviour models 
available, choosing the most appropriate model can be difficult. This section will review the 
most commonly used social-psychological models, their different theoretical backgrounds and 
their success in predicting a variety of behaviours in order to determine which constructs are 
likely to be most suitable for predicting tourists’ air-travel behaviour. In the study of pro-
environmental behaviour, two of the most common approaches to studying individuals’ 
behaviour involve rational choice models and moral or normative models of behaviour (Steg 
and Vlek 2009). These models have been used most often as a result of pro-environmental 
behaviour being seen as a mixture of self-interest and concern for others (Bamburg and Möser 
2007: 15). Bamburg and Möser (2007) describe how researchers who view pro-environmental 
behaviour as being pro-socially motivated use normative models with Schwartz’s norm-
activation-model (NAM) and Stern’s extension of this, value-belief-norm theory (VBN) most 
often used while those who view self-interest as the main motivating factor use rational choice 
models with Ajzen’s theory of planned behaviour successful in predicting a wide variety of 
behaviours (Bamburg and Möser 2007: 15, Steg and Vlek 2009: 311). In addition, some 
researchers have seen these models as being complementary and used constructs from both 
models while others integrate additional variables, which take into account additional 
normative constructs or habitual or past behaviour, to create extended models of behaviour.  
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2.1.1 Theory of Planned Behaviour 
 
The theory of planned behaviour (TPB) is an extension of the theory of reasoned action (TRA) 
which proposes that people behave in a reasonable manner. That is, an individual will consider 
all available information and make decisions based on beliefs and evaluations related to both 
the outcomes of the behaviour and whether important others think the person should perform 
the behaviour (Ajzen 1985). While the TRA is relevant to understanding and predicting 
volitional behaviours, Ajzen (1985) proposes that the TPB explains goal directed behaviour 
over which a person has only limited volitional control (Ajzen 1985: 11 – 12).  The theory 
proposes that decisions are based not only on a person’s behavioural and normative beliefs but 
on that person’s beliefs related to his or her control over the behaviour and the person’s actual 
control over the behaviour as well (Ajzen and Fishbein 2005). Figure 2 shows the antecedents 
of behaviour and the relations among them. 
  
 
Figure 2. The theory of planned behaviour (Adapted from Ajzen and Fishbein 2005: 194) 
 
The TPB makes a number of assumptions. Firstly, that intention is the immediate determinant 
of behaviour, and that intention itself is determined by an individual’s attitude towards the 
behaviour, subjective norm and perceived behavioural control. These are determined by 
behavioural, normative and control beliefs which are affected by a wide range of internal 
individual factors and external factors (Ajzen and Fishbein 2005: 194). 
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Beliefs are a reflection of information with respect to a given behaviour. However the 
information on which beliefs are based may be inaccurate, faulty or biased. Other factors such 
as personal, demographic or situational factors may influence behaviour indirectly, through the 
effect they have on beliefs (Ajzen 1985: 14, Ajzen 2011: 1116, 1223). Behavioural beliefs are 
defined as considerations of the possible consequences of a behaviour. Attitude towards the 
behaviour results from the aggregation of all of these beliefs and their associated evaluations. 
Whether a person has a positive or negative attitude towards the behaviour will depend on 
whether perceived advantages of performing the behaviour outweigh perceived disadvantages 
or vice versa (Ajzen and Fishbein 2005: 193). 
 
Normative beliefs are beliefs that important referents like friends or family would approve or 
disapprove of a behaviour. Subjective norm is a function of these beliefs. If a person thinks that 
most referents would approve of the behaviour, then he or she would perceive social pressure 
to perform the behaviour. If most important referents would disapprove of the behaviour then 
a person would feel pressure not to perform the behaviour (Ajzen 1985: 14, Ajzen and Fishbein 
2005:193). 
 
Control beliefs are beliefs about the existence of factors that affect an individual’s ability to 
perform a behaviour by making performance easier or more difficult. Perceived behavioural 
control (PBC) is the aggregate of these beliefs and is the perception that one has the ability or 
not to carry out the behaviour (Ajzen and Fishbein 2005:193). Behavioural intention can be 
described as an intention to try to perform a behaviour and it is assumed that intention is 
determined by the relative weight an individual attaches to attitude towards the behaviour, 
subjective norm and perceived behavioural control (Azjen 1985: 13, Ajzen and Fishbein 
2005:195). However the weight attached to each may vary between people and may also 
depend on the behaviour under investigation. Finally, behaviour is determined by intention to 
perform the behaviour, and the actual control one has over performance of the behaviour. If 
PBC accurately reflects actual control, then intention should be a good predictor of behaviour 
(Bamburg and Schmidt 2003: 267).  
 
The TPB has been used quite extensively to study environmentally relevant behaviours. 
Fielding, McDonald and Louis (2008) describe how the strength of the TPB is that it is a 
parsimonious model that allows for the inclusion of variables that may be relevant to specific 
contexts (Fielding et al. 2008: 319) although Ajzen (2011) stated that additional predictors 
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should be proposed and added with caution and only after serious consideration and empirical 
exploration (Ajzen 2011: 1119). Strong support for the efficacy of the TPB has been found in 
numerous studies across a wide variety of behaviours. Armitage and Conner (2001) found in 
their meta-analysis of 185 studies which used the TPB that intention and PBC accounted for 
27% of the variance in behaviour while attitude, subjective norm and PBC accounted for 39% 
of the variance in intention. However, they found that the ability of subjective norm to predict 
intention was significantly weaker than that of attitude and PBC (Armitage and Conner 2001: 
481 – 482). This was partially due to the subjective norm construct being poorly measured in 
a number of studies, often with single item scales, but it was also discussed how subjective 
norm may fail to take into account all types of social influences (Armitage and Conner 2001: 
488).  
 
In the study of pro-environmental behaviour, results from a number of studies investigating a 
variety of environmentally relevant behaviours such as car use (Bamburg and Schmidt 2003), 
car use and willingness to reduce care use (Abrahamse, Steg, Gifford and Vlek 2009), car and 
public transport use (Donald, Cooper and Conchie 2014), bus use (Heath and Gifford 2002), 
recycling (Terry, Hogg and White 1999),  conservation behaviour (Kaiser, Hubner and Bogner 
2005) and five different pro-environmental behaviour intentions (Harland, Staats and Wilke 
1999) have found empirical support for the efficacy of the TPB. However, many of these 
studies found that the inclusion of additional normative constructs allowed for the better 
explanation of pro-environmental behaviour.  
 
2.1.2 Norm Activation Model and Value Belief Norm Theory 
 
Compared to the TPB, which is a general theory of social behaviour, Schwartz’s NAM was 
developed to explain prosocial behaviour that is performed altruistically (Ebreo, Vinning and 
Cristancho 2002-2003). Altruistic behaviour can be described as behaviour an individual 
undertakes on behalf of another without any expectations of personal gain (Ebreo et al. 2002-
2003:220). The NAM has been seen as relevant to the study of pro-environmental behaviour 
since behaviours which targets the protection of the environment can be seen as altruistic since 
they are often performed with little consideration for individual costs or rewards (Ebreo et al. 
2002-2003: 220).  
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The NAM consists of three variables which are used to predict prosocial behaviour (Schwartz 
1970). These are 1) awareness of consequences, 2) ascription of responsibility and 3) moral 
norms. Schwartz (1970) describes how the first step in moral decision making is to be aware 
that one’s actions may have consequences on the welfare of others. Without recognition of 
consequences, whether real or imagined, a person would not see themselves as being faced 
with a moral choice. Second, a person must decide if he or she is responsible for the actions 
they take and the consequences of these actions. A person may ascribe responsibility to oneself 
to a greater or lesser extent, or responsibility may be ascribed to others, to chance, to role 
demands or provoking circumstances. Third, for moral norms (feelings of obligation to perform 
or not perform a particular action that are based on and reflect a commitment with internalized 
values) to be activated a person must be aware of the consequences of actions governed by the 
norm, with the activated norm influencing behaviour if the person ascribes responsibility to 
him / herself for the consequences of his / her actions (De Groot and Steg 2009a: 426; Harland 
et al. 1999: 2507; Schwartz 1970: 128 – 130). 
 
Support for the NAM has been found across a wide variety of prosocial behaviours including 
pro-environmental behaviour intentions and behaviours. These include recycling behaviour 
(Hopper and McCarl Nielsen 1991), willingness to pay for recycled paper towels (Guagnano 
2001), general pro-environmental behaviour (Nordlund and Garvil 2002), public-sphere pro-
environmental behaviour (Gärling, Fujii, Gärling and Jakobsson 2003), willingness to take 
actions to reduce emissions and the acceptability of energy policies (De Groot and Steg 2009a), 
reducing car use (De Groot, Steg and Dicke 2007) and employee energy saving behaviour 
(Zhang, Wang and Zhou 2013).  
 
Stern et al. (1999) extended Schwartz’s NAM to develop their value-belief-norm (VBN) theory 
of environmentalism by generalising the NAM and linking it to personal values and the new 
environmental paradigm (NEP) through a causal chain. Stern (2000) describes how VBN 
theory moves from values, seen as relatively stable central elements of a person’s personality 
and belief structure, to more focused beliefs about human-environmental relations (NEP), to 
beliefs that environmental conditions threaten things of value to the individual (awareness of 
consequences) and that the individual can take action to reduce the threat to these things that 
the individual values (ascription of responsibility to self) (Stern 2000: 412 – 413). As with the 
NAM, personal norms, feelings of obligation to act pro-environmentally, are activated when 
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one believes environmental conditions are threatened and that the individual can take action to 
reduce this threat. The VBN theory causal chain can be seen in figure 3. 
 
 
Figure 3. The value-belief-norm theory of environmentalism (Adapted from Stern 2000: 412). 
 
In Stern’s VBN theory people who hold strong self-transcendence values (biospheric or 
altruistic values in the VBN theory) are more likely to accept the NEP, while people with strong 
self-enhancement values (egoistic values in the VBN theory) are less likely to accept the NEP. 
People who accept the NEP are more likely to be aware of the environmental consequences of 
their actions which results in them becoming aware of their responsibility to take action to 
reduce these consequences. 
 
Stern et al. (1999) tested the predictive ability of their VBN theory on three components of 
non-activist environmental movement support, namely private sphere movement support 
(consumer behaviours), a willingness to sacrifice (policy support) and non-activist 
environmental citizenship actions. The results of their regression analyses were consistent with 
their theory and accounted for between 19% and 35% of the variance of the different 
behavioural indicators. The predictive ability of VBN model was compared to six other models 
of environmental behaviour including the NAM and was found to have greater predictive 
ability than all of these theories (Stern et al. 1999: 86 – 88). The study by Kaiser et al. (2005) 
into conservation behaviour and Lopez-Mosquera and Sanchez’s (2012) study investigating 
individuals’ willingness to pay for a suburban park both found mixed support for the predictive 
ability and structure of the VBN theory. Kaiser et al. (2005) found that the fit statistics for the 
VBN model were poor and that the NEP appeared to be poorly integrated into the VBN model. 
Both of these studies also compared the predictive ability of the VBN theory to that of the TPB 
and it was found that the TPB was able to explain a significantly greater amount of the variance 
in conservation behaviour and in willingness to pay for a suburban park.  
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While the NAM and VBN model have been able to predict pro-environmental behaviour 
intentions and behaviours, these models do have their limitations. In these models personal 
norms are the only direct predictors of behaviour. Bamburg and Schmidt (2003) found personal 
norm explained significantly less of the variance in a person’s car use behaviour than intention 
(14% compared to 45%) and after taking intention into account personal norm did not exert 
any direct effect on behaviour (Bamburg and Schmidt 2003: 279). Abrahamse et al. (2009) also 
found in their study that TPB variables predicted significantly more variance in car use than 
NAM variables (52% compared to 12%). However when investigating intention to reduce car 
use, the NAM variables explained a larger amount of variance in intention than the TPB 
variables (24% compared to 18%) leading them to conclude that different types of variables, 
related to self-interest or morality, may be more applicable to different behaviour domains. 
They proposed that high cost behaviours such as car use may be explained better by 
considerations of self-interest while changing behaviour and acting more environmentally may 
be more dependent on moral considerations (Abrahamse et al. 2009, 322 - 323).  
 
A number of factors may limit the predictive ability of the NAM and VBN theory. Guagnano 
(2001) describes how firstly, these models do not take contextual factors into account which 
can limit the applicability of these models. Additionally, with these models it may be difficult 
to distinguish whether a behaviour is undertaken for reasons of altruism or self-interest and 
both models do not take social norms into consideration (Guagnano 2001: 435 – 436). For 
example, it is possible that a behaviour which appears altruistic such as recycling could be 
undertaken rather as a result of social pressure. 
 
2.1.3 Integrated and extended behaviour models 
 
When researching pro-environmental behaviour a number of researchers have used integrated 
models using variables from the TPB, NAM or VBN theory to predict intentions and behaviour 
because they have viewed pro-environmental behaviour as a combination of self-interest and 
concern for others. Other studies have compared the predictive abilities of the models above 
and proposed integrated models of pro-environmental behaviour. Finally, some researchers 
believe the addition of certain variables not found in any of these models may improve the 
predictive ability of the above models. The majority of the proposed models integrating 
additional variables resemble extended TPB models with some of the variables most commonly 
added, which have significantly improved the predictive ability of the TPB, including personal 
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norms from the NAM as well as descriptive norms, self-identity and measures of habit or past 
behaviour. The role these additional variables play will be described briefly and empirical 
evidence for their inclusion will be discussed. 
 
It was earlier mentioned that the subjective norm construct in the TPB has been criticised for 
being too narrowly defined. Heath and Gifford (2002) explained how the TPB, when 
considering social norms only includes injunctive norms which refer to what is morally 
approved or disapproved of and equivalent to Ajzen’s subjective norm. Descriptive norms 
describe what behaviour is most prevalent and are not included in the TPB (Heath and Gifford 
2002: 2157 – 2158). Differentiating between these two types of social norms could give a better 
understanding of normative factors affecting behaviour. 
 
A few studies in the environmental domain have included descriptive norms in addition to 
subjective norms and have found some support for their inclusion. In their two studies of 
recycling intentions and behaviour Nigbur, Lyons and Uzzell (2010) found support for the 
inclusion of descriptive norms. In their two studies of recycling they found descriptive norms 
had a significant effect on both recycling intentions and behaviour. The perception that 
neighbours recycled and left out a recycling box for collection had a significant effect on both 
intentions and behaviour (Nigbur et al. 2010: 272 – 274, 278 – 279, 281). Heath and Gifford 
(2002) found in their study of bus use that in the first phase of the study prior to the 
implementation of a program to increase bus use that descriptive norm, while not a predictor 
of intention, was in addition to intentions and PBC a significant predictor of behaviour. 
However in the second phase after implementation of the bus pass program, descriptive norm 
was a significant predictor of both intention and behaviour (Heath and Gifford 2002: 2168 – 
2170). They suggested that descriptive norms being significant predictors when subjective 
norms were not supported the theory that descriptive and subjective norms tap into different 
social pressures and can have strong implications for behavioural interventions (Heath and 
Gifford 2002: 2177). 
 
Self-identity has been found in a number of studies to improve the predictive ability of the 
TPB. Conner and Armitage (1998) defined self-identity as “the salient part of an actor’s self 
which relates to a particular behavior” and described how it affects whether and the extent to 
which one sees oneself as fulfilling a certain role, for example someone who is concerned for 
the environment (Conner and Armitage 1998: 1444). Rise, Sheeran and Hukkelberg (2010) 
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state that according to identity theorists, attitudes, norms and self-identity have different 
motivational roots. People act in accordance with attitudes for instrumental reasons and norms 
for fear of being rejected by others. However people act in accordance with one’s self-identity 
for self-verification reasons. That is, people are motivated to retain and affirm the sense of self 
and identity, and act to be consistent in their identity standard (Rise et al. 2010: 1088). 
According to Gatersleben and Steg (2013) identities can motivate or form barriers to pro-
environmental behaviour. In the context of car use they describe how if driving contributes to 
a person’s identity, that person will probably be less willing to reduce car use. However, if a 
person has a strong environmental identity they will be more likely to act pro-environmentally 
(Gatersleben and Steg 2013: 170). 
 
In other studies of pro-environmental behaviour, self-identity has been found to predict the 
intention to engage in environmental activism (Fielding et al. 2008), car use intentions 
(Bamburg and Schmidt 2003), carbon offsetting, waste behaviours, eco-shopping and eating 
and regular water and energy conservation actions (Whitmarsh and O’Neill 2010) while Terry 
et al. (1999) and Nigbur et al. (2010) found self-identity as a recycler contributed significantly 
to both recycling intentions and behaviour. These findings in the environmental domain support 
those of Conner and Armitage (1998) who found in a review of six studies that self-identity 
accounted for an additional 1% of the variance in intention in addition to that predicted by 
attitude, PBC and social norm while Rise et al. (2010) in their meta-analysis found self-identity 
to explain an additional 6% of the variance in intention after controlling for other TPB 
variables. 
 
It has been suggested that integrated behaviour models should include not just social norms, 
but personal norms as well. The NAM and VBN model assumed that moral / personal norms 
are direct predictors of behaviour. However in the study of pro-environmental behaviour a 
number of researchers have proposed that personal norms predict intentions rather than 
behaviour and have found empirical support for this. Ajzen (1991) also suggested that for some 
behaviours moral issues may take on added salience. His study found that for three behavioural 
intentions personal norms, called perceived moral obligation in his study, increased the amount 
of explained variance in intentions by 3 – 6%.   
 
Harland et al. (1999) also describe how one of the merits of Schwartz’s personal norm construct 
is that it overcomes the problem that Ajzen and Fishbein’s personal norm construct had, when 
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included in early versions of the theory of reasoned action. Ajzen and Fishbein’s personal norm 
was removed as it correlated highly with behaviour intentions and was thought to be an 
alternative measure for intentions (Harland et al. 1999: 2506 – 2507). However in the NAM, 
personal norms could be seen to precede behaviour intentions. This is because, as Harland et 
al. (2009) explain, “Feelings of personal obligation brought about by norm activation can be 
neutralized before behavioral intentions are formulated”. This means that someone could 
avoid forming intentions to act pro-socially by, for example, denying the seriousness of the 
consequences of not acting pro-socially (Harland et al. 1999: 2507). Harland et al. (1999) found 
that personal norms improved the predictive ability of the TPB and increased the explained 
variance of five behaviour intentions – using unbleached paper, reducing meat consumption, 
using alternatives to the car, using energy saving light bulbs and turning off the water while 
brushing ones teeth - by 1% to 10%.  
 
Past behaviour has been found in a number of studies to predict future behaviour. Verplanken, 
Aarts, van Knippenberg and Moonen (1998) stated that studying habitual behaviour can be 
important since some habitual behaviours, such as transport mode choices, can have large 
impacts on society. Verplanken et al. (1998) investigated car use in order to investigate habitual 
versus reason-based behaviour. They proposed that car use was a repetitive behaviour which 
may acquire a strong habitual component. Verplanken et al. (1998) proposed that new 
behaviours would be controlled by TPB constructs. However, since the TPB represents a 
reasoned action approach, as a behaviour becomes repeatedly and satisfactorily executed and 
becomes habitual it may become less reasoned. As behaviour became more habitual it would 
be guided more by “the automaticity of stimulus-response (i.e. travel destination-travel mode) 
relations” and less by TPB predictor variables (Verplanken et al. 1998: 113). This means that 
using the car would be more of an automatic response to the person’s choice of destination than 
as a result of attitudes and other variables.  
 
Support for the inclusion of past behaviour or habit in the TPB has come from Bamburg and 
Schmidt (2003) studying car use, Whitmarsh and O’Neill (2010) studying carbon offsetting 
and Conner and Armitage (1998) in their review of the TPB who found that across twelve 
studies that reported data for the prediction of intentions, past behaviour accounted for an 
additional 7% of the variance in intentions after taking attitude, subjective norm and PBC into 
account. For seven data sets predicting behaviour, past behaviour explained an additional 13% 
of the variance in behaviour after taking intentions and PBC into account (Conner and 
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Armitage 1998: 1437 – 1438). Conner and Armitage (1998) explained that when a behaviour 
is habitual a person may be more likely to use simplified decision rules, search for less 
information and focus more on information on habitual rather than alternative choices and enact 
the same behaviour which was performed in the past. 
 
With regard to the relationship between habit and intentions, where habit has been found to 
contribute significantly to the prediction of intentions Ajzen (2011) stated it is possible the 
TPBs sufficiency assumption, that attitude, subjective norm and PBC are the sole predictors of 
intention is invalid and that measures of past behaviour capture the effect of other variables not 
included in the TPB. However some of the measures developed, such as the response frequency 
measure of Verplanken et al. (1998) are independent of past behaviour and still have a 
significant effect on the prediction of behaviours and intentions giving support for their 
inclusion. 
 
2.2 Values and Pro-environmental behaviour 
  
2.2.1  Defining values 
 
Rokeach (1973) defines a value as a stable belief that a specific mode of conduct or end-state 
of existence is preferable to an opposite or converse mode of conduct or end-state of existence. 
Rokeach (1973) describes how values are learned in isolation from other values in an absolute 
manner which results in their stability. However, as a person matures, he or she will encounter 
situations where values conflict and as a result will learn to integrate values into a value system, 
where values are ordered according to their importance. In a given situation not all values may 
be relevant but if a value is activated together with other competing values, a person’s 
behaviour will depend on the relative importance of the values activated in that situation 
(Rockeach 1973: 5 – 6).  
 
While Rokeach defines values in terms of mode of conduct (instrumental values) and end states 
of existence (terminal values), Schwartz (1992) found little support for this distinction and 
suggested that only a single form, either terminal or instrumental is necessary. Schwartz (1994) 
defined values as “desirable transsituational goals varying in importance, that serve as guiding 
principles in the life of a person or other social entity”. This definition sees values as abstract 
motivational goals that act as standards for judging and justifying action and are distinguished 
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from other values by the motivational goal they express (Schwartz 1994: 21). Schwartz (1994) 
proposed that values are learnt through socialisation to dominant group values and through 
unique learning experiences of individuals. Thøgerson and Ölander (2002) explained that this 
assumption implies that in the long run the relationship between values and behaviour is 
reciprocal although in the shorter run a values-to-behaviour process is assumed to dominate 
(Thøgerson and Ölander 2002: 608). Thøgerson and Ölander (2002) tested this assumption in 
the context of pro-environmental behaviour using a cross-lagged panel design, which is used 
to test the causality of relationships, and found that the predominant causal influence between 
values and behaviour in a short-to-medium term perspective went from values to behaviour. 
However, it was proposed that in the long run lifecycle influences from maturation and aging 
processes may cause a person’s values to change (Thøgerson and Ölander 2002: 607, 623, 625 
– 626). 
 
Steg et al. (2014) proposed that values are important in the study of pro-environmental 
behaviour because although values are culturally shared and some people may endorse the 
same values, people are likely to prioritise values differently. As a result when people find 
themselves in a situation where they face a conflict of values one person may act differently to 
another. This is because people will most likely act in accordance with the value which is most 
important to them, and if in a situation one person’s most important value is different to 
another’s then it is possible different actions will be taken (Steg et al. 2014: 165). 
 
It is important to distinguish values from other social-psychological constructs used in this 
study. Rockeach (1973) distinguishes values from a number of concepts including attitudes, 
and norms. With respect to attitudes, Rokeach (1993) describes how an attitude refers to the 
organisation of several beliefs around a specific object or situation while a value refers to a 
single belief, a desirable ultimate goal, which transcends objects and situations and is a 
determinant of attitudes. Similarly values differ from norms in that while values transcend 
situations, norms refer to behaving in a specific way in a specific situation (Rockeach 1973: 17 
– 19). 
 
2.2.2  Measuring values 
 
A number of theories of values have been used in the study of pro-environmental behaviour, 
general consumer behaviour and in research on green or sustainable consumer behaviour. Gilg, 
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Barr and Ford (2005) classified a number of these in terms of theories that reflect general social 
values, such as Schwartz’s theory of values and Inglehart’s theory of post-materialism, and 
theories of more specific environmental values, which include Dunlap and van Liere’s NEP 
and O’Riordan’s concepts of ecocentrism and technocentrism (Gilg et al. 2005: 482 – 483). 
Additionally, Rokeach’s value survey (RVS), Kahle’s list of values (LOV) and Mitchell’s 
values and lifestyles instrument (VALS) have been used in the study of consumer behaviour 
(Mehmetoglu, Hines, Grauman and Greibrokk 2010: 18 – 19) while social value orientations 
from social dilemma literature (Gärling 1999) and quality of life (QOL) measures (Poortinga 
et al. 2004) have been used in the study of pro-environmental behaviour. With so many 
different approaches to measuring values, choosing an appropriate approach is difficult.  
 
Stern et al. (1999) describes how Inglehart’s theory of post materialist values proposes that as 
a result of increasing affluence and security in the industrial world, a new set of values and 
attitudes is emerging that emphasises quality of life and self-expression in contrast to 
materialist values that emphasise economic wellbeing and personal and national security. The 
theory hypothesises that increasing environmental concern is a result of increasing post-
materialism although there is mixed support for this hypothesis (Stern et al. 1999). 
 
Measures of environmental values like the NEP assess people’s views on the relationship 
between humans and the environment. These measures could be better described as assessing 
peoples’ beliefs, attitudes or concerns about the environment rather than individuals’ values 
and in the study of pro-environmental behaviour have been used often for this purpose with a 
person’s general values seen as their antecedents (see De Groot and Steg 2008; Poortinga et al. 
2004; Schultz and Zelezny 1999; Stern et al. 1999; Verplanken and Holland 2002). 
 
The RVS consists of two sets of values, 18 instrumental and 18 terminal. As described earlier, 
Schwartz (1992) found little evidence for the distinction between instrumental and terminal 
values. In addition, while this survey used to be frequently used, it has been criticised as a result 
of its length and the difficulty in ranking so many items (Mehmetoglu et al. 2010: 18). Kahle’s 
LOV was developed from the RVS and is made up of nine values. The LOV has been used 
frequently in studies of consumer behaviour (Li and Cai 2012: Mehmetoglu 2010). However, 
it has no values related to the environment and few representing collective motivations while 
the factors identified by Li et al. (2012) representing internal and external values would be of 
little use in the study of pro-environmental behaviour where conflicts between individual 
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oriented and collective oriented values are seen as important and are often the focus of these 
studies. The VALS has also not been used in studies of pro-environmental behaviour but it has 
been seen as useful in consumer behaviour research for consumer segmentation purposes 
although it has been criticised for relying heavily on demographic data (Mehmetoglu et al. 
2010).  
 
In the study of pro-environmental behaviour, studies investigating relationships between values 
and other social-psychological variables have been based mainly on Schwartz’s universal value 
system although some studies have also used social value orientations from social dilemma 
literature (De Groot and Steg 2008:332). Research on social value orientations, which uses a 
decomposed game to study peoples’ tendencies in socially interdependent situations to choose 
combinations of own outcomes and outcomes of others, has identified three orientations 
namely cooperative, individualistic and competitive. Cooperators, also called prosocials, 
maximise joint gains, while individualists, who maximise their own gains and competitors who 
maximise the difference between their own and others’ gains are often grouped together as 
proselves (Garling 1999: 398 – 399). While this decomposed game can be useful for classifying 
individuals, it does not inform researchers as to what motivates individuals to act pro-socially 
or pro-self. 
 
In this study, the focus will be on Schwartz’s values theory. Schwartz’s values have been used 
extensively and successfully in the study of pro-environmental behaviour. Some studies have 
used all of Schwartz’s values (Karp 1996) although the majority of studies have used shorter 
versions and found these to reliably measure empirically distinct values corresponding to 
Schwartz’s value types. Studies of pro-environmental behaviour using alternative measures 
such as the QOL scale in the study of Poortinga et al. (2004) have interpreted the majority of 
the values identified in their study using exploratory factor analysis in terms of Schwartz’s 
value types, while the prosocial and proself groups in social dilemma studies are seen to 
correspond to one of Schwartz’s higher order dimensions – self-enhancement versus self-
transcendence (De Groot and Steg 2008: 333). In addition, environmental values (NEP) and 
scales used in consumer behaviour literature (RVS, LOV and VALS) appear unsuitable for use 
in this study for a number of reasons which were discussed above. 
 
Schwartz’s value scale consists of 56 values representing the 10 value types. The values are 
presented in two lists. The first has 30 values phrased as nouns (terminal values) while the 
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second has 26 phrased as verbs (instrumental values). Respondents rate each value in the survey 
“as a guiding principle in my life” on a scale from -1 to 7 with -1 corresponding to “opposed 
to my values” and 0 to 7 corresponding to “not important” (0) to “of supreme importance” (7) 
(Schwartz 1994: 26). Before rating their values, individuals are asked to read through the whole 
list following which they are asked to rate their least important value or the value they are most 
opposed to as well as their most important values which anchors the response scale for them 
(Schwartz 1992: 21, Schwartz 1994: 26). In contrast to the Rokeach value survey which 
requires respondents to rank values in order of importance and which has been criticised due 
the difficulty in ranking so many items (Mehmetoglu et al. 2010: 18), Schwartz (1994) 
proposes that rating is preferable as it does not force respondents to discriminate among 
important values, allows for the measuring of values which people do not wish to express while 
also being closer than ranking to the way values actually enter into situations of behavioural 
choice (Schwartz et al. 1994: 26). 
 
2.2.3  Schwartz’s values theory 
 
According to Schwartz (1994) values represent three universal requirements of individuals and 
societies. First, values represent the needs of individuals as biological organisms. Second, they 
are requisites of coordinated social interaction and third, values are required for the smooth 
functioning and survival of groups (Schwartz 1994: 21). In order to articulate these universal 
requirements, Schwartz (2010) states that individuals must articulate appropriate goals and that 
“values are socially desirable concepts that represent these goals cognitively” and are used to 
represent the goals in social interactions (Schwartz 2010: 223).  
 
From the three universal requirements, Schwartz (1992) derived ten motivationally distinct 
value types that appear to be recognised within and across cultures. Additionally he 
investigated whether an eleventh, spirituality, was a universal motivational type of value but 
there was only evidence to support this in a small proportion of the samples tested. The ten 
value types, and the defining goals of these value types can be seen in table 1. The first five 
values (power, achievement, hedonism, stimulation and self-direction) mostly express the 
personal interests of individuals while the bottom five (universalism, benevolence, tradition, 
conformity and security) mostly reflect how people relate to others socially and can be seen as 
reflecting more collective interests (Schwartz 2010: 227). 
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Table 1: Types of values (Schwartz 1994: 22) 
Value type Defining goals 
Power Social status and prestige, control or dominance over people and 
resources. 
Achievement Personal success by demonstrating competence according to social 
structures. 
Hedonism Pleasure and sensuous gratification for oneself. 
Stimulation Excitement, novelty and challenge in life. 
Self-direction Independent thought and action – choosing, creating and exploring. 
Universalism Understanding, appreciation, tolerance and protection for the welfare 
of all people and for nature. 
Benevolence Preservation and enhancement of the welfare of people with whom 
one is in frequent personal contact. 
Tradition Respect, commitment, and acceptance of the customs and ideas that 
traditional culture or religion provide. 
Conformity Restraint of actions, inclinations, and impulses likely to upset or 
harm others and violate social expectations or norms. 
Security Safety, harmony, and stability of society, of relationships, and of 
self. 
 
In addition to deriving ten value types, Schwartz (1992) also specified the structure of relations 
among these. Schwartz (2010) describes how the structure of relations can be derived from the 
fact that a person’s actions in pursuit of one value can have outcomes that may conflict with 
some values and be congruent with others. His theory proposes that at a more basic level values 
form a continuum of related motivations that has a circular structure. Values close together 
have similar underlying motivations, while the further apart values are, the more they are likely 
to conflict (Schwartz 2010: 225). According to Schwartz (1992) the relationships between 
values can be summarised with two bipolar dimensions made up of four higher order value 
types. The first of these dimensions, openness to change versus conservation sees a conflict 
between self-direction and stimulation values, which motivate one to follow one’s own 
intellectual and emotional interests in unpredictable directions, and security, conformity and 
tradition values, which emphasise preserving the status quo and the certainty this provides. The 
second dimension, self-enhancement versus self-transcendence sees a conflict between power 
and achievement values which motivate a person to enhance their own interests and 
universalism and benevolence values, which motivate a person to promote the welfare of 
others, close and distant as well as the welfare of nature. Hedonism was described as having a 
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duality of meaning and shares some characteristics of both openness to change and self 
enhancement values (Schwartz 1992: 43 - 44, Schwartz 2010: 225 – 226). The model of 
relations among values can be seen in figure 4.  
 
  
Figure 4. Model of relations among motivational types of values (adapted from Schwartz 1992: 
45) 
 
Schwartz (2010) proposed that values affect prosocial behaviour if they are activated and if 
they are relevant to the situation. He described how anticipating acting pro-socially should 
activate self-transcendence values, which direct attention to the needs of others, increases 
empathic concern, positively affect self-efficacy beliefs and help the development of feelings 
of responsibility. However, anticipating acting pro-socially is also likely to activate values 
motivationally opposed and which would be harmed by undertaking pro-social actions. These 
values, which express one’s self-interests may have the opposite effect and legitimise a person 
attending to their own needs and avoiding involvement with others (Schwartz 2010: 230 – 231). 
Evaluating the implications of a specific prosocial action for each activated value allows a 
person to identify material, social, moral and other psychological costs and benefits of this 
action. If consideration of costs and benefits clearly favours action or inaction then a decision 
will be made. However if one of costs and benefits does not clearly outweigh the other a 
decision will be delayed and a person will try to reduce the conflict between costs and benefits 
(Schwartz 2010: 232 - 233). According to Schwartz (2010) the easiest way for an individual to 
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reduce this decisional conflict is to weaken the motivation to act pro-socially. Reinterpreting 
the situation to de-activate self-transcendence values by reinterpreting others’ needs as less 
serious, helping actions as less effective or lowering one’s own ability to help may weaken the 
motivation to act pro-socially. Finally, a person could also reinterpret the different costs of 
acting pro-socially higher (Schwartz 2010: 234). 
 
2.2.4  Values and their effect on pro-environmental behaviour 
 
The relationship between values and pro-environmental behaviour has been studied in a wide 
variety of research fields including environmental psychology and the social sciences where 
sustainable, ethical or responsible consumer behaviour has been of increasing interest to 
researchers. Additionally, in the context of tourism a few studies have investigated how values 
can affect tourists’ behaviour or tourists’ environmental impact. Most studies have focused on 
Schwartz’s (1992) self-transcendence versus self-enhancement dimension and found self-
enhancement values to promote pro-environmental beliefs, attitudes, preferences and 
behaviour while self-enhancement values are often found to inhibit these. 
 
Findings from studies of consumer behaviour involving values have emphasised the 
importance that self-transcendence values have on sustainable consumption. Thøgerson and 
Ölander (2002) tested whether the emergence of a sustainable consumption pattern is 
influenced by an individual’s value priorities. Values and behaviours were both measured 
twice, one year apart. Thøgerson and Ölander (2002) found that changing behaviour towards a 
more sustainable consumption pattern is dependent on a person prioritising universalism 
values. It was found that value priorities have a significant effect on who seizes new 
opportunities and who ignores them when opportunities for acting more environmentally are 
provided. People prioritising universalism values appeared to be more attentive towards new 
opportunities to act environmentally and more willing to take advantage of these opportunities 
(Thøgerson and Ölander 2002: 623 – 625).  
 
Similarly Gilg et al. (2005) argued that a sustainable lifestyle may be based on a pro-social 
orientation. Findings from their study supported this. The most environmental segment found 
by his study, which was found to perform a full range of pro-environmental behaviours - 
committed environmentalists, were found to prioritise altruistic values over egoistic values 
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while non-environmentalists scored lowest on altruism. Additionally, committed 
environmentalists were most likely to hold biospheric and ecocentric beliefs. These emphasise 
equality with nature and a need to work with the environment rather than relying on technology 
to solve environmental problems (Gilg et al. 2005: 499).  
 
Stern (2000) suggested that with regards to Schwartz’s self-transcendence values, it may be 
possible to distinguish between biospheric values which emphasise the natural environment 
and altruistic values, which relate to people (Stern 2000: 414). A number of studies have tested 
whether these two value orientations can be distinguished and investigated their effect as well 
as the effect of self-enhancement values, called egoistic values in a number of studies but 
reflecting power and achievement values, on beliefs, attitudes, problem awareness, 
preferences, personal norms, behaviour intentions and behaviour (De Groot and Steg 2007, De 
Groot and Steg 2008, De Groot and Steg 2010) while Steg et al. (2014) extended the range of 
values used in these studies to show that hedonic values were also important when explaining 
environmentally relevant behaviour that has evident hedonic consequences.  
 
These studies found that the proposed value orientations investigated could be distinguished 
empirically. Biospheric values were found to be most important in promoting pro-
environmental behaviour with egoistic and hedonic values influencing a person’s behaviour 
negatively. Altruistic values were only occasionally found to influence behaviour significantly. 
De Groot and Steg (2007) found that people with stronger biospheric values had a greater 
awareness of the consequences of car use and stronger personal norms while stronger egoistic 
values were related to lower awareness of consequences and weaker personal norms (De Groot 
and Steg 2007: 323 – 326, 328). DeGroot and Steg (2008) found that biospheric values 
(positively) and egoistic values (negatively) contributed significantly to the explanation of 
environmental concern, while egoistic values were negative predictors of behavioural beliefs 
related to the consequences of energy use and biospheric values were positive predictors of the 
extent to which respondents felt responsible for the consequences of their energy use (De Groot 
and Steg 2008: 337 – 339). The relationship between values and donating intentions and values 
and attitudes towards recycling was also investigated. With regards to donating behaviour, 
people made value congruent choices. People with stronger altruistic values had greater 
intentions to donate to humanitarian organisations while those with stronger biospheric values 
had a preference for donating to environmental organisations. Only egoistic values contributed 
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significantly to the explanation of recycling attitudes. People with high egoistic values had 
more negative attitudes towards recycling (De Groot and Steg 2008: 346 – 347).  
 
Steg et al. (2014) examined the relationship between values and behaviours with hedonic 
consequences, namely showering, meat consumption, household vehicle ownership and 
leaving home appliances on standby. For each behaviour, values explained a small but 
significant amount of variance. People with strong hedonic values consumed more meat, 
showered longer owned more vehicles and left appliances on standby more often. Strong 
biospheric values were linked to lower meat consumption, showering less and leaving 
appliances on standby less often. Altruistic values were predictive of owning fewer motor 
vehicles (Steg et al. 2014: 184). 
 
While values have been found to affect behaviour, a number of variables appear to mediate the 
relationship between values and behaviour. Steg et al. (2014) found values to predict 
environmentally relevant attitudes, preferences and behaviours, although values were much 
better predictors of attitudes and preferences than behaviour. They suggested that values affect 
behaviour indirectly, by directing attention towards value congruent information which affects 
beliefs, attitudes, preferences and norms and through these, behaviour (Steg et al. 2014: 185 – 
187).  
 
Findings from Nordlund and Garvill (2002) and Nordlund and Garvill (2003) support the 
proposal that values affect behaviour indirectly. In these two studies hierarchical models were 
tested. Nordlund and Garvill (2002) focused on Schwartz’s self-enhancement versus self-
transcendence value dimension and found that general values influenced environmental beliefs, 
problem awareness and personal norms, with personal norms influencing behaviour. People 
who prioritised self-transcendence values were more aware of environmental threats and had a 
greater feeling of moral responsible to act environmentally than people prioritising self-
enhancement values (Nordlund and Garvill 2002: 750 – 751). Nordlund and Garvill (2003) 
similarly found values affected problem awareness and personal norms, with personal norms 
affecting willingness to reduce personal car use. 
 
In the context of tourism a few studies have investigated how values influence sustainable 
travel behaviour and found values to be useful in explaining travel related decisions in the 
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tourism context. Perkins and Brown (2012) examined whether tourists’ values were related to 
environmental concern, commitment to environmental conservation and protection, and an 
interest in ecotourism. Similar to De Groot and Steg (2008), biospheric, altruistic and egoistic 
values were used to assess values. They found that tourists with stronger biospheric values 
were significantly more interested in ecotourism experiences and less interested in more 
hedonistic activities such as shopping or enjoying nightlife. These activities were positively 
related to stronger egoistic values which were also associated with significantly less interest in 
ecotourism (Perkins and Brown 2012: 798). Biospheric values were also found to be significant 
predictors of tourists’ attitudes regarding “green” accreditation systems and their willingness 
to consider the personal impact of their travel decisions on the environment (Perkins and Brown 
2012: 799). Hedlund (2011) proposed a path model to study the impact of values, 
environmental concern and willingness to accept economic sacrifices to protect the 
environment on tourists’ intentions to purchase sustainable tourism alternatives. Universalism 
was found to affect environmental concern which affected willingness to accept economic 
sacrifices. Both environmental concern and willingness to accept economic sacrifices affected 
a person’s intention to purchase sustainable tourism alternatives (Hedlund 2011: 284). 
 
While these studies have found relationships between values and social-psychological 
variables, one limitation of many of these studies is that they assume environmentally relevant 
behaviour results predominantly from self-enhancement and self-transcendence values. 
However studies of transport energy use and transport energy saving measures suggest 
openness to change values are also relevant. Böhler et al. (2006) investigated whether the 
individual characteristics of holiday travellers, specifically socio-demographic and 
psychological factors, affected holiday mobility and its environmental impact. Values were 
assessed using Schwartz’s four higher order value types. Regression analysis of socio-
demographic variables, attitudes and values found that tourists’ greenhouse gas emissions 
increased as income and education levels increased and household size decreased. Of the values 
examined, only openness to change values were significant predictors of emissions with higher 
openness to change values associated with higher emissions (Böhler et al. 2006: 663 – 664).  
 
Poortinga et al. (2004) also found values to predict transport energy use. Their study used a 
quality of life (QOL) survey instrument whose items measure a variety of aspects important to 
consumers. Seven value types were identified with the majority of these similar to the value 
types identified by Schwartz (1992) while a biospheric value dimension, called environmental 
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quality, was also identified. For transport energy use, a regression model found income, 
household size, education level and openness to change values were positively related to 
transport energy use. Age and achievement values (self-enhancement) were negatively related 
to transport energy. Higher openness to change vales corresponded to higher transport energy 
use while achievement values corresponded to lower transport energy use although the 
relationship between openness to change values and transport energy use was much stronger.  
The acceptability of transport energy saving measures, which included two holiday related 
measures – travelling on holiday by train and not flying for holidays – was also investigated. 
Acceptability was predicted by general environmental concern as well as environmental quality 
values, maturity (bearing some resemblance to Schwartz’s (1992) universalism and earlier 
maturity value type), and openness to change values. Stronger environmental quality and 
maturity values predicted greater acceptability while stronger openness to change values 
predicted lower acceptability (Poortinga et al. 2004: 73, 80 – 86). 
 
While many studies have investigated the relationship between values and different 
psychological constructs, there have been far fewer studies into when and how values actually 
influence behaviour (Verplanken and Holland 2002). Verplanken and Holland (2002) proposed 
that people have only a small subset of central values – values that contribute to one’s sense of 
identity - that drive behaviour by influencing how a person defines and interprets a situation, 
attends to and affects the weight of value-related information and by eliciting a motivation to 
act (Verplanken and Holland 2002: 435 – 436). They examined the value-behaviour 
relationship focusing on the motivational properties of values, the self and value activation in 
a number of experiments. They found that two important conditions were necessary for a value 
to influence behaviour. First, the value must be cognitively activated and second, it should be 
central to an individual’s self-concept.  If environmental values (from Schwartz’s self-
transcendence values dimension) were central to a person’s self-concept, activating them 
resulted in a person paying more attention to value relevant information and giving more 
weight to this information resulting in environmentally friendly consumer choices (Verplanken 
and Holland 2002: 443 - 444). 
 
Despite values and other psychological constructs affecting behaviour, other factors can also 
influence behaviour and affect whether people may act in accordance with attitudinal variables. 
Corraliza and Berenguer (2000) found that pro-environmental behaviour depends on personal 
variables (values and beliefs) and situational variables (physical-environmental). They found 
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that when there is a high conflict between personal dispositions and situational conditions, the 
predictive power of personal variables tends to be low, while when there is little conflict 
between personal dispositions and situational variables the predictive power of personal 
variables is at a maximum. Three factors have been described which, in addition to values and 
other attitudinal factors may affect behaviour (Stern 2000). The first of these, contextual factors 
includes material costs and rewards and the availability of technology. Stern (2000) proposes 
that a contextual factor can mean different things to different people. For example, a high price 
for organic food may be a barrier to purchase for one person, while to another it may be a sign 
of superior quality. The second factor is personal capabilities such as financial resources, 
knowledge and skills. Stern (2000) describes how socio-demographic variables may be 
indicators for personal capabilities which may be important for certain behaviours which may 
be dependent on particular capabilities. Finally, strong habits may prevent a person acting in 
accordance with attitudinal variables (Stern 2000: 417 – 418). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
33 
 
  
3 A MODEL OF PRO-ENVIRONMENTAL AIR-TRAVEL 
BEHAVIOUR 
 
3.1 TPB and NAM in tourism context 
 
While the TPB has been seen as useful in tourism studies in a number of areas and been used 
quite frequently, use of the NAM has been rare. The TPB has been used to investigate and 
explain destination choices, tourist segmentation and satisfaction with experiences (Budeanu 
2007) and Sirakaya and Woodside (2005) in their review of the use of decision / choice models 
in tourism found the TPB had been used to predict leisure activity choices. Additionally, the 
TPB has been used in environmentally oriented tourism studies, including intentions to visit 
green hotels (Chen and Tung 2014) and in numerous studies of ecotourism while the NAM has 
been used to study environmentally responsible convention attendance (Heesup 2014). With 
regards to tourism mobility and specifically air-travel, the TPB and NAM have rarely been 
used. Whitmarsh and O’Neill (2010) investigated intentions to purchase carbon-offsets using 
an extended TPB model while Davison et al. (2014) studied tourists’ willingness to engage in 
a variety of pro-environmental behaviours using some variables from the TPB and NAM. 
However, there were issues with a couple of scales in the study of Davison et al. (2014) which 
could reduce the reliability of findings in this study. 
 
3.2  Pro-environmental air-travel behaviours and intentions 
 
According to Becken and Hay (2012) tourists’ pro-environmental behaviours can be divided 
into three categories; actions that 1) avoid, 2) reduce or 3) offset GHG emissions. In the context 
of air travel, behaviours which avoid emissions include travelling less frequently for longer 
periods and visiting destinations closer to home. Actions that reduce emissions usually relate 
to choices that allow the tourist to continue travelling but at the same time minimise emissions. 
This could be done by shifting from air travel to more carbon efficient modes of transport such 
as train or coach travel. Carbon offsetting can be seen as allowing tourists to continue their 
current travel behaviour by ‘neutralising’ emissions from consuming air-travel services 
through compensation in another sector using an offset provider (Becken and Hay 2012: 173, 
Gössling et al. 2009: 3). 
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In order to significantly reduce tourism’s GHG emissions, the focus needs to be on avoiding 
and reducing emissions. The majority of studies projecting tourism’s future GHG emissions 
have found that in conjunction with technological improvements a combination of changing 
mode of transport, travelling to closer destinations and increasing length of stay would be the 
most effective way to reduce GHG emissions (WMO-UNEP-WTO 2008: 171 – 172, Peeters 
and Dubois 2010: 456). CO2 emissions for different modes of travel can be seen in table 2. 
Additionally, for alternative modes of travel like rail, CO2 emissions may be much lower than 
in table 2. For example, in Sweden where trains run on renewable energy (wind and 
hydroelectric power), a trip of 1000 km will result in emissions of less than 10 grams of CO2 
per passenger (WMO-UNEP-WTO 2008: 168). However an issue with reducing demand for 
aviation and travelling to closer destinations which is often discussed is that these actions could 
result in equity issues in the context of international development and poverty reduction. 
Reducing demand for air travel to long haul destinations could have a negative impact on the 
economies of some underdeveloped countries (WMO-UNEP-WTO 2008: 168) although within 
Europe there is the opportunity for modal shift with 47% of flights below 500km (Böhler et al. 
2006). 
 
Table 2. CO2 emissions according to transport mode. (Adapted from Dickenson and Lumsdon 
2010a: 87) 
Transport mode kg / passenger km 
Air Travel 
Less than 500 km 
500 – 1000 km 
1000 – 1500 km 
1500 – 2000 km 
More than 2000 km 
 
0.183 
0.134 
0.130 
0.121 
0.111 
Car 0.180 
Rail 0.033 
Coach 0.027 
Cycling or walking 0 
 
Should tourists however choose to fly, there are some actions that could slightly reduce their 
impact. Simpson, Gössling, Scott, Hall and Gladin (2008) suggests that tourists should use 
airlines which are committed to environmental management and that use the most fuel efficient 
aircraft. However one problem with this is that it is difficult for tourists to compare different 
airlines with regards to this (Simpson et al. 2008: 92). Additionally, tourists should consider 
how much luggage they take when flying. On a long haul flight, for example from Europe to 
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Australia, each additional kilogram of luggage is estimated to add an additional 2 kilograms of 
CO2 emissions (WMO-UNEP-WTO 2008: 168). 
 
Gössling et al. (2009) describes how carbon offsetting schemes have grown rapidly, with a 
large number of offset providers focusing on aviation emissions. However, Gössling et al. 
(2009) question the credibility of these schemes, as they generally follow their own standards 
for validation and verification and have a low degree of transparency with regards to 
calculation procedures. They also describe how it is difficult for customers to distinguish 
between different forms of offsets (Gössling et al. 2009: 3 – 4). The WMO-UNEP-WTO report 
(2008) suggests that travellers need clear criteria and guidelines to allow for the evaluation and 
comparison of the many offset schemes (WMO-UNEP-WTO 2008: 169). Another problem 
with carbon offsetting is that while it is better than doing nothing, it allows people to continue 
with their unsustainable behaviour, does not address the issue of overconsumption and allows 
changes which need to be made to ensure long term GHG emission reductions to be avoided 
(Eijgelaar 2011: 283, WMO-UNEP-WTO 2008: 169). 
 
With regards to tourists’ actual behaviour, while the many qualitative studies have suggested 
that few tourists have changed their air-travel behaviour in order to reduce their environmental 
impact, few quantitative studies have presented what proportion of tourists have actually 
changed their air-travel behaviour or expressed a willingness or intention to change in the 
future. Davison and Ryley (2010) in their study of low-cost airline users found an 
environmentally conscious segment of respondents (8% of their sample) trying to fly less for 
environmental reasons. Other studies have found that while tourists express a willingness to 
change air-travel behaviour to protect the environment the percentage of tourists actually 
changing their behaviour remains low. While travelling shorter distances and travelling less is 
not directly comparable to travelling locally and flying less, tables 3 and 4 suggest that a 
willingness to engage in more environmental tourist practises appears much higher than the 
actual performance of pro-environmental behaviours. It may be that figures representing a 
willingness to engage in pro-environmental air-travel behaviours may reflect how tourists 
aspire to behave rather than how they will actually behave with numerous factors potentially 
affecting whether tourists act in accordance with their good intentions. 
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Table 3. Performance of pro-environmental behaviours 
Study (year), 
location 
Gössling et al. 
(2009), Sweden 
Mair (2011), 
Australia and UK 
McKercher, 
Prideaux, Cheung 
and Law (2010), 
Hong Kong 
Travel shorter 
distances 
- - 0.2% 
Travel less - - 6.2% 
Offset 8% 10% 0.5% 
 
Table 4. Willingness to engage in pro-environmental air-travel behaviours. 
Study (year), 
location 
Gössling et al. 
(2009), Sweden 
Mair (2011), 
Australia and UK 
McKercher et al. 
(2010), Hong Kong 
Travel locally - - 44.6% 
Fly less - 25.6% 33.3% 
Offset 70.0% 46.2% 40.7% 
 
In this study three behaviour intentions will be investigated, one for each of the categories of 
pro-environmental behaviours described by Becken and Hay (2012) and similar to the 
intentions identified by Davison et al. (2014). Namely: 
 
1. Intention to fly less frequently 
2. Intention to use alternative modes of transport (train, coach, ferry) rather than air-travel 
3. Intention to pay to offset emissions when flying 
 
3.3 Proposed model of air-travel related behaviour intentions 
 
In figure 5 the model which will be used to predict pro-environmental air-travel related 
behaviour intentions may be seen. In the model, values are expected to predict attitudes, 
personal norms, injunctive norms, descriptive norms, self-identity and PBC. Attitudes, 
personal norms, injunctive norms, descriptive norms, self-identity and PBC are, together with 
past behaviour expected to predict intentions. The theoretical justification for the inclusion of 
these constructs and hypotheses relating to the relationships between the constructs in the 
model will be covered in 3.3.1 and 3.3.2. 
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Figure 5. Model of pro-environmental air-travel related behaviour intentions 
 
3.3.1 Values and their indirect effect on air-travel behaviour intentions 
 
Most qualitative studies investigating travel discourses have found a number of psychological 
barriers to acting environmentally and discussed the rationalities people use to justify their air-
travel and why there appears to be cognitive dissonance between regular day-to-day and 
holiday situations when discussing climate change. One of the most commonly highlighted 
psychological barriers to behaviour change seems to be the high importance people place on 
holiday travel (Becken 2007; Böhler et al. 2006; Hares et al. 2010; Higham and Cohen 2011). 
Becken (2007) describes how the freedom to fly was an important value in the minds of many 
tourists driven by tourists aspiring to see the world and maintain global connectedness while 
Lassen (2010) states that flying is also seen as providing an opportunity to escape from the 
pressures of everyday life and to explore and consume places. 
 
Holidays, and overseas holidays involving air-travel also have important symbolic meaning. 
Miller et al. (2010) found holidays to represent ‘luxury’, while Randles and Mander (2009) 
similarly found flying to be a marker of social status. They describe how flying is very 
conspicuous and acts as a vehicle for demonstrating or displaying cultural, economic and social 
capital. Reducing one’s dependency on flying could therefore be seen to be associated with a 
lower standard of living or quality of life.  
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The barriers discussed above cause conflict with regards to tourists environmental attitudes and 
attitudes towards holidays and air travel and result in the development and adoption of a 
number of strategies to reduce this conflict when discussing air travel and climate change. One 
of the most commonly identified strategies is for people to claim that with regards to flying 
and its accompanying climatic impact, responsibility for reducing this impact lies with others 
(Barr et al. 2010; Becken 2007; Cohen, Higham and Cavaliere 2011; Dickenson et al. 2010; 
Hares et al. 2010; Miller et al. 2010) with responsibility being transferred to governments, 
international organisations, the tourism and aviation industries and other people who are 
perceived as having an even greater environmental impact.  
 
Other strategies commonly observed include denying knowledge of, or claiming a lack of 
understanding of aviation’s impact on climate change (Barr et al. 2010; Dickenson et al. 2010), 
questioning or doubting the science surrounding climate change (Dickenson et al. 2010; Lassen 
2010; Randles and Mander 2009) or trading good behaviour in other aspects of one’s life with 
acting less environmentally on holiday (Barr et al. 2010; Becken 2007; Dickenson et al. 2010). 
Dickenson et al. (2010) suggests that these can be powerful discursive strategies that allow a 
person to deny responsibility, maintain a positive self-presentation and justify continuing with 
the same behaviour (Dickenson et al. 2010: 486, 488).  
 
While the studies above describe holidays and air-travel as integral components of peoples’ 
lives and emphasise the importance that status, escape, novelty and experiencing different 
cultures has to tourists, they do not explain why these motives may outweigh those relating to 
the prevention of environmental harm. The study of Böhler et al. (2006) suggests people with 
stronger openness to change and self-enhancement values travel further and more frequently 
by air. This thesis proposes that the openness to change value dimension comprising of the 
stimulation, achievement and hedonism value types, whose exemplary values include pleasure, 
excitement, novelty, creating and exploring and the self-enhancement value dimension 
comprising of the  power and achievement value types and whose exemplary values include 
social status, prestige and success through demonstrating competence according to social 
standards are important in the tourism context as tourism activities give people extensive 
opportunities to undertake actions to express these values.  
 
This study hypothesises that in the tourism context self-transcendence values are important 
because anticipating engaging in pro-environmental air-travel behaviours should activate self-
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transcendence values. However, it should also activate those values motivationally opposed, 
namely self-enhancement and openness to change values. Whether a person changes their air-
travel behaviour would depend on the perceived costs and benefits associated with acting pro-
environmentally. In the case of air-travel, the benefits to the environment and to society from 
flying less, using alternative modes of travel or purchasing carbon offsets would conflict with 
personal costs like a perceived lower quality of life, lower social status and the loss of 
opportunities to escape, relax or to experience new cultures as well as financial and time costs. 
People with strong self-enhancement or openness to change values are likely to place greater 
weight on the personal costs of acting environmentally, while for strong self-transcendence 
values the opposite may be true. Where people experience a strong conflict between self-
transcendence and motivationally opposed values, the strategies described above can be 
powerful in reducing this conflict. Table 5 shows a number of intrinsic tourist motivations this 
thesis proposes express self-enhancement and openness to change values. For some tourists, 
changing air-travel behaviour, especially by engaging in actions that result in less flying, could 
be seen to prevent the pursuit of these motivations and the expression of their corresponding 
values. 
 
Table 5. Values and the intrinsic tourist motivations this thesis proposes express these values. 
Higher order 
value type 
Value: Defining goals 
(Schwartz 1994) 
Corresponding intrinsic travel motivations 
Pearce (2005): 59 - 
61 
Ryan (1991): 25 - 
29 
Self-
enhancement 
Power: Social status and 
prestige, control or 
dominance over people and 
resources. 
Recognition Prestige 
Achievement: Personal 
success by demonstrating 
competence according to 
social structures. 
Self-development 
(personal 
development) 
Educational 
opportunity 
Openness to 
change 
Hedonism: Pleasure and 
sensuous gratification for 
oneself. 
Escape / relax, 
romance 
Escape, relaxation, 
play, sexual 
opportunity 
Stimulation: Excitement, 
novelty and challenge in 
life. 
Novelty, stimulation Wish / dream 
fulfilment 
Self-direction: Independent 
thought and action – 
choosing, creating and 
exploring. 
Autonomy, self-
development (host 
site involvement), 
self-actualise 
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Values and attitudes 
In line with findings from values literature in 2.2.4 this thesis proposes that people prioritising 
self-transcendence values will give more weight towards the positive outcomes changing 
behaviour will have for other people and the environment, than to negative outcomes for 
oneself. As a result stronger self-transcendence values will be associated with more positive 
attitudes towards pro-environmental air-travel behaviours. In contrast, people prioritising self-
enhancement or openness to change values will give more weight to personal costs associated 
with changing behaviour. As a result stronger self-enhancement values will be associated with 
more negative attitudes towards pro-environmental air-travel behaviours. Hypotheses 
regarding the effect of values on a person’s attitude towards engaging in pro-environmental 
air-travel related behaviours are as follows: 
 
H1a:  Self-transcendence values will have a significant positive effect on attitude towards 
engaging in pro-environmental air-travel related behaviours. 
H1b:  Self-enhancement values will have a significant negative effect on attitude towards 
engaging in pro-environmental air-travel related behaviours. 
H1c:  Openness to change values will have a significant negative effect on attitude towards 
engaging in pro-environmental air-travel related behaviours. 
 
Values and personal norms 
In line with the proposals of Schwartz (2010) (see 2.2.3) and studies of values and personal 
norms (see 2.2.4) this thesis proposes that people who prioritise self-transcendence values are 
likely to be more aware of the need to take action to reduce GHG emissions, the effect these 
emissions have on the environment and have greater feelings of responsibility with regards to 
the impact their air-travel has on the environment. As a result, people prioritising self-
transcendence values should have stronger feelings of personal obligation to engage in pro-
environmental air-travel behaviours to reduce their impact on the environment. In contrast to 
self-transcendence values, prioritising self-enhancement or openness to change values would 
have the opposite effect, legitimising a person paying more attention to their own needs rather 
than the needs of society or the environment. People who prioritise self-enhancement or 
openness to change values are likely to be less aware of the need to take action to reduce GHG 
emissions, the effect these emissions have on the environment, be less likely to feel responsible 
for the impact their air-travel has on the environment and have weaker personal norms. 
Hypotheses relating to the effect of values on personal norms are summarised as follows: 
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H2a:  Self-transcendence values will have a significant positive effect on personal norms. 
H2b:  Self-enhancement values will have a significant negative effect on personal norms. 
H2c:  Openness to change values will have a significant negative effect on personal norms. 
 
Values and social norms, self-identity and PBC 
In studies of pro-environmental behaviour and values, there has been little emphasis and 
research on how values affect social norms, self-identity and PBC and through these, intentions 
and behaviour. Triandis (1979), proposed that a person’s values can influence how that person 
internalizes its reference group’s norms, roles and values and influence that person’s 
conception of behaviours that are appropriate, desirable and morally correct. He describes how 
the values people hold act as filters and provide interpretations of experiences with values 
affecting the likelihood a stimulus will be perceived. He states that “an event that is consistent 
with the perceiver’s value structure makes the event pleasant to the perceiver” and this 
increases the probability that an event is perceived (Triandis 1979: 208 – 210). In line with this, 
this thesis proposes that people with strong self-transcendence values will be more aware of 
and internalise value congruent information - for example that air-travel is becoming less 
socially acceptable, that it harms the environment, that there is the perception that people need 
to change their behaviour and that people are starting to change behaviour and act pro-
environmentally – and as a result perceive greater social pressure to change air-travel 
behaviour. In contrast, people prioritising self-enhancement or openness to change values will 
be less likely to internalize external information that conflicts with the expression of these 
values and will be more aware of social norms that promote flying and perceive little social 
pressure to change behaviour. Hypotheses relating to the effect of values on injunctive and 
descriptive norms are: 
 
H3a:  Self-transcendence values will have a significant positive effect on injunctive norms. 
H3b:  Self-enhancement values will have a significant negative effect on injunctive norms. 
H3c:  Openness to change values will have a significant negative effect on injunctive norms. 
H4a:  Self-transcendence values will have a significant positive effect on descriptive norms. 
H4b:  Self-enhancement values will have a significant negative effect on descriptive norms. 
H4c:  Openness to change values will have a significant negative effect on descriptive norms. 
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Very little research has investigated the effect of values on self-identity. Hitlin (2003) found 
when studying volunteering that self-enhancement and self-transcendence values had an effect 
on the adoption of a volunteer identity. Hitlin (2003) described how people may be attracted to 
an identity that allows them to express important values (Hitlin 2003: 130). This thesis 
hypothesises that values will affect the extent to which travelling by air is an important part of 
one’s self-identity. That is, people who prioritise self-enhancement or openness to change 
values are more likely to see travelling, and air-travel as an important part of their self-identity. 
In contrast, people prioritising self-transcendence values will be more aware of the impact of 
flying, and less likely to see air-travel as an important part of their self-identity. These 
hypotheses may be summarised as follows: 
 
H5a:  Self-transcendence values will have a significant negative effect on self-identity. 
H5b:  Self-enhancement values will have a significant positive effect on self-identity. 
H5c:  Openness to change values will have a significant positive effect on self-identity. 
 
With regards to PBC, Schwartz (2010) hypothesised that values can affect the extent to which 
a person sees him or herself as able to help when it comes to acting pro-socially and that self-
transcendence values positively influence self-efficacy beliefs relevant to prosocial behaviour. 
He found when investigating political activism that universalism, self-direction and stimulation 
values interacted with self-efficacy affecting the extent to which value based motivations led 
to action (Schwartz 2010: 230, 237). This thesis hypothesises that:  
 
H6a:  Self-transcendence values will have a significant positive effect on PBC. 
H6b:  Self-enhancement values will have a significant negative effect on PBC. 
H6c:  Openness to change values will have a significant negative effect on PBC. 
 
3.3.2 Direct predictors of air-travel behaviour intentions 
 
In this study, the three constructs from the TPB, attitude towards a behaviour, subjective norm 
and PBC, as well as three additional variables - personal norms, air-travel self-identity and past 
behaviour are hypothesised to have a direct effect on air-travel related behaviour intentions. 
The theoretical justification for the inclusion of each variable will be discussed below.  
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Attitudes 
A number of studies have investigated the environmental attitudes of tourists and their 
performance of pro-environmental behaviours in day-to-day and holiday contexts. Many of 
these have found a gap between people’s environmental attitudes and behaviours (Barr et al. 
2010; Barr and Prillwitz 2012, Lassen 2010) finding little consistency between awareness of 
climate change, environmental attitudes and travel behaviour. Despite positive environmental 
attitudes, people appear to act less environmentally while on holiday especially with regards to 
holiday mobility. However, one problem with these studies is that they identify a gap between 
peoples’ environmental attitudes and behaviour. It would be more appropriate if they found a 
gap between behaviour specific attitudes relating to air-travel or sustainable travel alternatives, 
and behaviour.  
 
Davison et al. (2014) segmented participants based on attitudes to air-travel and the 
environment and found two segments that strongly agreed that air travel affects climate change. 
Of these, only one acted environmentally with regards to their air-travel behaviour, taking 
significantly fewer flights. Davison et al. (2014) found that the extent to which people acted in 
accordance with their attitudes was affected by the extent to which they agreed that it was easy 
to find alternatives to flying (Davison et al. 2014: 16). 
 
Whitmarsh and O’Neill (2010) when studying the role of self-identity in determining pro-
environmental behaviours used an extended TPB model to predict carbon offsetting intentions. 
Two attitude scales measured attitudes towards offsetting, one reflecting positive attitudes and 
the other negative attitudes. Both measures were found to significantly predict intentions to 
offset, the first positively and the second negatively (Whitmarsh and O’Neill 309 – 310).  
 
This study hypothesises that: 
H7a:  Attitude towards engaging in pro-environmental air-travel related behaviours will have 
a significant positive effect on the intention to fly less frequently. 
H7b:  Attitude towards engaging in pro-environmental air-travel related behaviours will have 
a significant positive effect on the intention to use alternative modes of transport (train, 
coach, ferry) rather than air-travel. 
H7c:  Attitude towards engaging in pro-environmental air-travel related behaviours will have 
a significant positive effect on the intention to pay to offset emissions when flying. 
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Personal norms 
In their study which investigated air-travellers willingness to offset their CO2 emissions 
Brouwer, Brander and Van Beukering (2008) found that those passengers most willing to pay 
to offset their CO2 emissions were primarily motivated by a sense of moral obligation and a 
responsibility to pay for their contribution to climate change (Brouwer et al. 2008: 305). 
Similarly Davison et al. (2014), whose study combined variables from the NAM and TPB 
(awareness of consequences and worldview, subjective norm, personal norm and PBC) to 
investigate a number of air-travel related behaviour intentions had similar findings. Personal 
norm was found be a significant positive predictor of a person’s willingness to pay more to fly, 
but was not a predictor of  one’s willingness to reducing flight dependency and selecting 
alternatives to air-travel (Davison et al. 2014: 19). However, one problem with the personal 
norm measure in this study was that it included an item that measured descriptive social norms, 
reducing the validity of the personal norm scale and as a result this study’s findings.  
 
While many qualitative studies have found an unwillingness to accept responsibility for the 
impact of one’s air-travel to be a significant barrier to behaviour change, Higham and Cohen 
(2011) found evidence of what they termed ‘air-travel with a carbon conscience’. While 
travellers were not willing to give up on long haul travel they faced a growing conscience as a 
result of knowledge of their air-travels impact and contribution to climate change. Higham and 
Cohen (2011) found this conscience caused people to adapt their intentions, resulting in people 
travelling for longer, combining multiple destinations and needing multiple motivations to 
justify the impact of their air-travel on the environment. Additionally, many expressed great 
concern regarding the unsustainability of their frequent short-haul travel and a willingness to 
make changes to short-haul travel behaviour in the future (Higham and Cohen 2011: 102, 104 
- 105).  
 
This study hypothesises that: 
H8a:  Personal norms will have a significant positive effect on the intention to fly less 
frequently. 
H8b:  Personal norms will have a significant positive effect on the intention to use alternative 
modes of transport (train, coach, ferry) rather than air-travel. 
H8c:  Personal norms will have a significant positive effect on the intention to pay to offset 
emissions when flying. 
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Social norms (injunctive and descriptive norms) 
A number of different discourses could be said to exert conflicting social pressures with respect 
to air-travel. Depending on how people perceive these discourses, they could see social 
approval for air-travel or feel pressure to reduce the impact of their travel. Many studies show 
that air-travel in general is seen in a very positive light with Randles and Mander (2009) 
describing how air-travel is seen to have many positive symbolic connotations. Flying is seen 
as a social good, especially now that friends and family are increasingly dispersed. It allows a 
person to spend time in the physical presence of friends and family and is viewed as being an 
aspirational activity as it allows one to demonstrate accrued economic capital as well as social 
and cultural capital. Tourists actions also support the view that air-travel is a normal activity 
within societies. Gössling and Peeters (2007) describes how nowadays mobility is the norm, 
with air-travel seen to support a number of functions and that for leisure purposes air-travel is 
now routine. They also describe how aviation industry discourses could also be seen to promote 
the view that air-travel is a socially accepted activity by providing false information about the 
industry’s environmental impact and importance.  
 
In contrast, some studies show that people are becoming increasingly aware of the link between 
air-travel and climate change and are viewing air-travel more negatively (Cohen, Higham and 
Cavaliere 2011; Higham and Cohen 2011). Cohen et al. (2011) across two national contexts 
(UK and Norway) investigated binge flying and the discourses surrounding it and found 
growing normative ambiguity about what could be regarded as acceptable levels of air-travel. 
Respondents saw air-travel as being culturally and socially embedded, with tourists often 
unable to separate air-travel from the idea of taking a holiday and participants were unwilling 
to compromise on air-travel when taking their longer annual holidays. However, evidence was 
found of shifting consumer discourses, with study participants expressing strong negative 
views towards frequent tourist air-travel and especially the frequent use of low cost airlines. 
The authors suggested that in the future, social norms would be of increasing importance as 
public perceptions of air-travel continue to change and the impacts of air-travel are viewed ever 
more negatively (Cohen et al. 2011: 1084).  
 
This study hypothesises that the more a person perceives that society and important others view 
air-travel as having negative impacts and the more people perceive that other travellers are 
engaging in pro-environmental air-travel behaviours, the more likely they are to feel social 
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pressure to engage in pro-environmental air-travel behaviours themselves. This leads to the 
next set of hypotheses. 
 
H9a:  Injunctive norms will have a significant positive effect on the intention to fly less 
frequently. 
H9b:  Injunctive norms will have a significant positive effect on the intention to use 
alternative modes of transport (train, coach, ferry) rather than air-travel. 
H9c:  Injunctive norms will have a significant positive effect on the intention to pay to offset 
emissions when flying. 
H10a:  Descriptive norms will have a significant positive effect on the intention to fly less 
frequently. 
H10b:  Descriptive norms will have a significant positive effect on the intention to use 
alternative modes of transport (train, coach, ferry) rather than air-travel. 
H10c:  Descriptive norms will have a significant positive effect on the intention to pay to offset 
emissions when flying. 
  
Self-identity 
For many travellers and especially hypermobile travellers, air-travel has been found to be an 
important part of their self-identities or important in supporting their self-identities (Becken 
2007; Higham and Cohen 2011; Lassen 2010). In these studies, air-travel was described as an 
integral part of the lives of frequent travellers with Lassen (2010) stating that for hypermobile 
travellers, the ‘consumption of distance’ was an important element in their lifestyles and 
identities (Lassen 2010: 742). When air-travel was an important part of a person’s self-identity, 
there appeared to be significant resistance to reducing air-travel with frequent travellers 
strongly preferring to make changes in other areas of their lives rather than curtailing their 
holiday mobility  
 
Studies involving self-identity and tourism mobility have focused on whether a person’s 
environmental self-identity or pro-environmental behaviour specific self-identity affects 
intentions and behaviour. Whitmarsh and O’Neill (2010) found a person’s offsetting identity 
and pro-environmental self-identity were both significant predictors of a person’s intention to 
purchase carbon offsets. However, they found that a person’s pro-environmental self-identity 
had no significant effect on travel behaviour and suggested that other identities, such as those 
associated with taking foreign holidays, may compete with one’s environmental identity 
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(Whitmarsh and O’Neill 2010: 309, 311 – 312). This is supported by the findings of Cohen, 
Higham and Reis (2013) who found evidence of multiple and often contradictory identities and 
described how environmental identities cannot be relied on to lead to consistent pro-
environmental behaviour in the tourism context, where they found environmental identities to 
be less salient. 
 
In this study, a person’s air-travel self-identity will be of interest. This study hypothesises that 
the more air-travel is a part of a person’s self-identity, the weaker their intentions will be to 
reduce their air-travel or to consider alternative modes of travel, leading to hypotheses 11a and 
11b. 
 
H11a:  Self-identity will have a significant negative effect on the intention to fly less 
frequently. 
H11b:  Self-identity will have a significant negative effect on the intention to use alternative 
modes of transport (train, coach, ferry) rather than air-travel. 
 
Perceived behavioural control 
Findings from a number of qualitative studies indicate that a wide variety of barriers are seen 
to inhibit behaviour change by tourists. Dickenson et al. (2010) describes how structural 
barriers exist as a result of institutionalised practise in the tourism industry which support 
driving and flying over other forms of travel. They describe how, at least for tourists from the 
UK, alternative travel options are hard to book and often not available through the institutional 
structures of tour operators. Booking arrangements for alternatives such as rail travel were seen 
to be far more complicated than those for booking plane tickets, especially when travelling 
across international borders, while travelling by public transport was also seen to be difficult 
due to a lack of integration with different modes of travel.  
 
Tourists’ perceptions of cost and time have also been seen as barriers affecting whether tourists 
shift from air-travel to alternative modes. Respondents in the study of Randles and Mander 
(2009) felt the price of flying was unnaturally low while those in the study of Hares et al. (2010) 
were of the view that low-cost airlines have “opened up air-travel to the masses” (Hares et al. 
2010: 470).  Hares et al. (2010) found that when planning overseas holidays, costs and minimal 
travel times were two of the most important factors considered. They found rail travel couldn’t 
compete with air-travel in terms of price or travel time and many respondents, even for 
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domestic holidays, preferred to fly. Similarly, Böhler et al. (2006) found interviewees raised a 
number of issues preventing them from travelling by train including the price, luggage carriage 
and expected complications of travelling. This was despite most never having travelled by train 
for holiday. 
 
When exploring the business flying behaviour of knowledge workers, Lassen (2010) found 
barriers that prevent behaviour change with regards to business travel. Lassen (2010) describes 
how employees “have to be co-present from time to time in relation to people, places and 
events to manage their job obligations”. Avoiding these obligations can be difficult for 
employees if they want to keep their job or build a career because in many international 
organisations or institutions there is a lack of policy supporting reductions in air-travel (Lassen 
2010: 742, 748).  
 
This study hypothesises that: 
H12a:  PBC will have a significant positive effect on the intention to fly less frequently. 
H12b:  PBC will have a significant positive effect on the intention to use alternative modes of 
transport (train, coach, ferry) rather than air-travel. 
H12c:  PBC will have a significant positive effect on the intention to pay to offset emissions 
when flying. 
 
Past behaviour / habit 
Cohen et al. (2011) in their study of frequent flyers found air-travel to be frequently described 
as a habitual practise. Hares et al. (2010) felt that the repeated use of air-travel as the preferred 
mode of transport in their study should be considered to be a habitual behaviour with the 
frequent use of low cost air-travel acting as a barrier to the consideration and adoption of 
alternative transport modes (Hares et al. 2010: 470). Randles and Mander (2009) described 
how habit rather that reasoned decision making seemed to be an important reason why few 
tourists changed their behaviour. They found that no respondents in their study had tried to 
gather information for the assessment of different transport modes, and so a consideration of 
these alternative modes of travel did not even enter the decision making process (Randles and 
Mander 2009: 108).  
 
With regards to carbon offsetting, Whitmarsh and O’Neill (2010) found past offsetting 
behaviour was a significant predictor of intentions to offset in the future. Despite offsetting 
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being a relatively infrequently performed activity, whether a person had offset or not in the 
past had a significant effect on their willingness to offset. 
 
This study proposes that the strength of a person’s air-travel habit will affect their intention to 
fly less and to use alternative modes of travel with intentions growing weaker as habit strength 
increases. Additionally, as a result of the low levels of offsetting identified by Gössling et al. 
(2009), Mair (2011) and McKercher et al. (2010) this study proposes that the majority of 
tourists have a habit of not purchasing carbon offsets and predicts that a person’s habit of not 
purchasing carbon offsets when flying will affect their intention to offset in the future with 
people who have previously purchased carbon offsets having stronger intentions to do so in the 
future. 
 
H13a:  Past flying behaviour will have a significant negative effect on the intention to fly less 
frequently. 
H13b:  Past flying behaviour will have a significant negative effect on the intention to use 
alternative modes of transport (train, coach, ferry) rather than air-travel. 
H14:  Past offsetting behaviour will have a significant negative effect on the intention to pay 
to offset emissions when flying. 
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4 METHODOLOGY 
 
4.1 Sample and data collection 
 
Sampling for this study focused on employees of the University of Eastern Finland (UEF). In 
quantitative research a random sample from a population of interest is ideal in order to allow 
for the generalisation of findings (Gorard 2003). However, a convenience sample was used in 
this study due to considerations of cost and time. The chosen sample – university employees – 
was of particular interest as it was believed that respondents from this sample would 
demonstrate a wide variety of flying habits, ranging from non-flyers to frequent flyers, and 
with flying behaviour including both leisure and work related travel. However, due to the 
nature of the sample, frequent flyers are likely to do so more for work related reasons than 
leisure, and interpretation of results will need to bare this in mind. Additionally, as a result of 
the sample used in this study the ability to generalise the results of this study will be limited 
(Gorard 2003). 
 
Data for this study was collected using an online questionnaire. The questionnaire was 
developed in English and translated into Finnish. Following this the questionnaire was piloted 
on a small sample of respondents as recommended by Punch (2003). This was done in order to 
ensure the items and questions in the survey were clear, easy to comprehend and free of 
ambiguity, to evaluate the length of time needed to complete the survey as well as to ensure 
the online survey tool worked correctly. Based on feedback from the pilot some changes were 
made to the wording of a small number of questions.  
 
The questionnaire consisted of 47 items. This total included 43 items measuring 14 latent 
variables as well as 4 items included to record respondents’ demographic information. Data 
was collected between the 28th of May and the 17th of June 2015. The University of Eastern 
Finland’s IT centre forwarded an invite, including a link to the online questionnaire, to staff of 
the university. Both the invite and the questionnaire were in Finnish only. In total 196 
completed questionnaires and 8 incomplete questionnaires were obtained during the response 
period.  
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4.2 Research method – Structural Equation Modelling 
 
This study’s research questions aim to explore whether and how values affect air-travel related 
behaviour intentions and second, whether past flying and offsetting behaviour influences 
behaviour intentions. Quantitative research methods will be used to answer this study’s 
questions as the essence of quantitative research is the study of relationships between variables 
(Punch 2013). More specifically, partial least squares structural equation modelling (PLS-
SEM) will be used. SEM is seen as especially relevant to this study as it allows the researcher 
to model and test complex phenomena (Schumacker and Lomax 2010).  
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4.2.1  PLS-SEM 
 
Hair, Sarstedt, Ringle and Mena (2012) describe how there are two forms of SEM, one 
covariance based (CB-SEM) and the other least squares based (PLS-SEM). The application of 
PLS-SEM has expanded and is widely used in almost all social sciences disciplines (Henseler 
et al. 2014) including the disciplines of marketing and consumer behaviour (Henseler, Ringle 
and Sinkovics 2009). Hair, Ringle and Sarstedt (2011) state that PLS-SEM has some 
advantages over CB-SEM. It is more robust and has fewer identification issues and works well 
with much smaller and much larger samples. Estimates from PLS-SEM also exhibit a lower 
degree of variability than those produced by CB-SEM, especially in situations where maximum 
likelihood CB-SEM typically exhibits inflated standard errors and where premises are violated 
such as by small sample sizes, non-normal data and high model complexity. This results in 
PLS-SEM having greater statistical power than CB-SEM and Hair et al. (2011) state that if 
sample sizes are relatively small, or data is to some extent non-normal then PLS-SEM should 
be used. 
 
However, compared to CB-SEM, PLS-SEM also has disadvantages. Hair et al. (2011) state 
that a lack of goodness of fit measures restricts the use of PLS-SEM with regards to theory 
testing and confirmation although Henseler et al. (2014) found that the Chi-squared test of 
exact fit and the standardised root mean square residual (SRMR) worked well for PLS-SEM 
and recommended these for detecting measurement model misspecification. Additionally, 
PLS-SEM parameter estimates are not optimal regarding bias and consistency. This is often 
called PLS-SEM bias (Hair et al. 2012), although simulation studies have shown that 
differences between CB-SEM and PLS-SEM are very low (Hair et al. 2011). 
 
Hair et al. (2012) states that the choice of which SEM technique (CB or PLS) to use depends 
on which technique best suits a study’s research objectives, data characteristics and model set-
up. Given that this study is focused on exploring whether values are significant predictors of 
air-travel related attitudes, norms, self-identity and PBC and subsequently on whether these 
constructs, as well as past flying and offsetting behaviour are significant predictors of air-travel 
related behaviour intentions, PLS-SEM, which is used to develop theory in exploratory 
research (Hair, Hult, Ringle and Sarstedt 2014) is appropriate for this. Additionally, the sample 
size of 196 is relatively small for investigating a model of this complexity using CB-SEM 
(Westland 2010) while in empirical research most data fails to follow a normal distribution 
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(univariate and multivariate) (Micceri 1989) and it will be seen in chapter 5 that the data for 
this study is multivariate non-normal. PLS-SEM is robust when applied to non-normal data 
(Hair et al. 2012). PLS-SEM is therefore appropriate for this study first due to its suitability in 
providing answers to this study’s research questions and second due to the sample size and 
distributional features of the data for this study. 
 
The estimation procedure for PLS-SEM uses an ordinary least squares regression based 
method, rather than the maximum likelihood estimation procedure used in CB-SEM (Hair et 
al. 2014). In PLS-SEM path relationships in the model are estimated with the objective of 
minimising the residual variance of the endogenous constructs. This means that PLS-SEM 
estimates path coefficients that maximise the R² values of the endogenous constructs and 
achieves the prediction objective of PLS-SEM (Hair et al. 2014). 
 
PLS path models are defined by two sets of linear equations – the inner (structural) model and 
the outer (measurement) model (Henseler et al. 2009). In the inner model, the relationship 
between unobserved or latent variables is specified. In the outer model the relationship between 
the latent variable and its observed variables is specified. Generally, PLS-SEM follows a two-
step process (Hulland 1999; Hair et al. 2011) even though estimates for both the inner and outer 
model are estimated at the same time. In the first step, the reliability and validity of the 
measurement or outer model is assessed, while in the second step the structural model is 
assessed (Hair et al. 2011). This process will be used to explain the steps this thesis will take. 
 
4.2.2  Step 1: reliability and validity 
 
The reliability and validity of the outer (measurement) model needs to be assessed to ensure 
the researcher has reliable and valid measures of a construct before attempting to draw 
conclusions about the nature of relationships between the constructs (Hulland 1999). 
Assessment of the outer model involves the examination of individual item reliabilities, internal 
consistency reliability, convergent validity and discriminant validity (Hair et al. 2012).  
 
Individual item reliability is assessed by examining the loading of the individual items on their 
respective constructs (Hulland 1999) with 0.7 seen as a threshold (Hulland 1999; Hair et al. 
2011). This implies that at least 50%  of the observed variance in the observed variable is due 
to the construct (Hulland 1999). However, items with a loading between 0.4 and 0.7 should 
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only be removed from the scale if deleting this item increases its corresponding latent variables 
composite reliability above 0.7 (Hair et al. 2011). 
 
Hulland (1999) describes how when multiple indicators are used to measure a construct, the 
researcher needs to ensure these indicators measure the construct they are proposed to measure.  
In order to assess internal consistency reliability, composite reliability values may be used. For 
this measures, values above 0.7 are seen as satisfactory (Hulland 1999, Hair et al. 2011).  
 
Bagozzi and Li (2012) describe how convergent validity addresses the degree to which 
indicators measure a construct. To ensure convergent validity, Hair et al. (2011) state that the 
average variance extracted (AVE) value for each construct should be examined. A value of 0.5 
or higher indicates sufficient convergent validity and that the latent variable explains at least 
50% of its indicators’ variance. 
 
Discriminant validity provides evidence that a construct is unique and captures a phenomena 
not captured by other variables (Hair Black, Babin and Anderson 1998). It addresses the 
distinction between indicators of a construct and indicators of other construct(s) (Bagozzi and 
Li 2012). Hair et al. (2011) suggested two ways to assess discriminant validity. The first is 
using the Fornell-Larker Criterion where the AVE for each latent construct should be greater 
than each constructs highest squared correlation with any other latent construct. Second, a 
measurement item’s loading with its hypothesised latent construct should be higher than its 
cross-loadings on all other latent constructs. 
 
More recently, in addition to the above criteria for assessing the measurement model, Henseler 
et al. (2014) and McIntosh, Edwards and Antonakis (2014) concluded that the Chi-squared test 
of exact fit and the SRMR can be used for measurement model validation purposes. Henseler 
et al. (2014) also stated that these tests of measurement model validity together with the criteria 
described above for examining reliability and validity of constructs in the measurement model 
result in PLS-SEM being capable of detecting a wide variety of measurement model 
misspecifications.  
 
In addition to ensuring reliability and validity of the measurement model it is also important to 
check for multicollinearity. Multicollinearity occurs when a single independent variable has a 
high correlation with a set of other independent variables (Hair et al. 1998). Even though PLS 
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regression is effective at minimising multicollinearity, high multicollinearity can cause issues 
in SEM (Kock and Lynn 2012). The most common measures for assessing multicollinearity 
are tolerance and its inverse, the variance inflation factor (VIF) (Hair et al. 1998).  Hair et al. 
(1998) suggests a minimum tolerance of 0.1, corresponding to a VIF threshold value of 10 
although problems may be encountered at much lower levels. Kock and Lynn (2012) suggest 
that this value of 10 is too high and recommend a more conservative value of 3.3 as a threshold 
with a VIF above this suggesting multicollinearity between variables.   
 
In this study data for the exogenous and endogenous variables used in this study was collected 
at the same time and using the same instrument and as a result it is necessary to test for common 
methods bias (Lowry and Gaskin 2014). A common approach to testing common method bias 
with PLS includes the use of a marker variable. However as this study did not include a marker 
variable Harman’s single factor test, suggested by (Lowry and Gaskin 2014) as a way to check 
for evidence of common methods bias was used. Harman’s single factor test involves 
examining an exploratory un-rotated factor analysis to determine if a single factor emerges 
explaining most of the variance in the model. 
 
4.2.3 Step 2: assessing the structural model 
 
With the focus of PLS-SEM being the explanation of endogenous constructs (Henseler et al. 
2009), the primary criteria for evaluating the structural model are R² measures and path 
coefficients (Hair et al. 2011). The aim is for R² to be high, although what is high is heavily 
dependent on the research discipline in question. For example Hair et al. (2011) state that in 
consumer behaviour studies an R² of 0.2 may be considered high while in marketing research 
R² values of 0.75, 0.5 and 0.25 would be classified as substantial, moderate and low. Chin 
(1998) when studying individual’s intentions to use information technology using the 
technology acceptance model classified R² values of 0.67, 0.33 and 0.19 as substantial, 
moderate and weak. 
 
Path coefficients and their significance, which can be assessed by means of bootstrapping (Hair 
et al. 2011), can be used to examine whether a study’s hypotheses are supported empirically 
(Hair et al. 2014). Paths that are non-significant or contrary to expected do not support an 
earlier hypothesis. Significant paths in the hypothesised direction support proposed 
relationships (Hair et al. 2011). Additionally, by examining the relative sizes of significant path 
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coefficients it is possible to determine which exogenous variables are most important in 
predicting an endogenous latent variable. This is because individual path coefficients can be 
interpreted in the same way as the standardised beta coefficients in ordinary least squares 
regression (Hair et al. 2012, Hair et al. 2014). 
 
Chin (1998) describes how changes in R² values may be used to investigate the impact of an 
independent latent variable on a dependant variable by calculating the effect size (f²) of the 
independent latent variable on the dependant variable. Chin describes how f² values of 0.02, 
0.15 and 0.35 may be used to indicate whether a predictor latent variable makes a small, 
medium or large contribution to a dependant latent variable’s explained variance (R²) (Chin 
1998). 
 
Stone Geisser’s Q² may also be used as a measure of predictive relevance. This is a measure of 
a models ability to accurately predict each endogenous latent variable’s indicators (Hair et al. 
2011). Chin (1998) describes how this measure is a synthesis of cross-validation and function 
fitting. A blindfolding procedure omits part of the data and then attempts to re-estimate it with 
the procedure repeated until every data point has been omitted and estimated (Chin 1998). Q² 
is a measure of how well the omitted values are reconstructed by the model. A value of Q² 
greater than 0 suggests the model has predictive relevance with regards to an endogenous 
variable. The cross-validated redundancy measure of Q² is used to examine the predictive 
relevance of ones’ structural model (Chin 1998). 
 
4.2.4 Mediation 
 
Preacher and Hayes (2008) describe how mediation refers to a predictor variable having an 
indirect effect on a dependent variable, through an intervening or mediator variable. Evidence 
suggests values affect behaviour intentions indirectly (Nordlund and Garvill 2002, Nordlund 
and Garvill 2003, Steg et al. 2014). In this study, a number of variables are proposed to mediate 
the values to intention relationship, a design Preacher and Hayes (2008) refer to as multiple 
mediation. They propose that investigating multiple mediation should involve two parts. The 
first involves investigating whether the whole set of mediating variables transmit the effect of 
values to intentions (the total indirect effect). The second involves testing indirect effects 
through individual mediators (specific indirect effects). A significant total indirect effect 
however is not a prerequisite for significant specific indirect effects and it is possible to find 
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specific indirect effects significant without the total indirect effect being significant (Preacher 
and Hayes 2008). 
 
A commonly used approach for testing specific indirect effects and mediation is the Sobel test 
(Hair et al. 2014, Preacher and Hayes 2008, Zhao, Lynch and Chen 2010). However this test 
relies on distributional assumptions that are rarely met and as a result bootstrapping the 
sampling distribution of the indirect effect in order to test for mediation is recommended (Hair 
et al. 2014, Preacher and Hayes 2008, Zhao et al. 2010). Bootstrapping the sampling 
distribution of the indirect effect is seen as preferable as it makes no distributional assumptions. 
In contrast to the Sobel test where a z-statistic is calculated, the bootstrap test relies on a 95% 
confidence interval from the empirical distribution of the indirect effect. The lower bound is at 
the 2.5% point on the cumulative distribution while the upper bound is at the 97.5% point 
(Preacher and Hayes 2008, Zhao et al. 2010: 202). If the confidence interval includes zero, the 
hypothesis that the indirect effect is significant is rejected. 
 
4.3 Sources and descriptions of constructs in model 
 
In this study, the psychological constructs being studied are unobservable. As a result, these 
variables need to be inferred from measured variables. Hair et al. (1998) describes how one of 
the first steps in SEM is to list the constructs that the model will comprise of. This process 
begins with the theoretical definition of the constructs involved. These constructs are then 
operationalised by selecting the measurement scale items and scale type. Often a number of 
scales are available to researchers although in some situations due to a lack of established scales 
a researcher must develop a new scale or significantly modify an existing scale to a new context 
(Hair et al. 1998). Punch (2003) recommends that where possible, the use of existing 
instruments is preferable to developing one’s own, especially when working with established 
variables. In this study scales from previous research involving values, the TPB and NAM have 
been used, some without modification although the majority have been modified to reflect a 
different research context.  
 
The questionnaire for this study (see Appendix 1) consisted of 43 pre-coded items measuring 
14 latent variables and 4 items to record respondents’ demographic information. 12 latent 
variables comprised of at least 3 measurement items while two were measured with a single 
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measurement item. The psychological constructs in the questionnaire, their source and 
description are discussed below. 
 
Measurement items and scales for the three values types - self-transcendence, self-
enhancement and openness to change – were adopted from Hunecke, Haustien, Böhler and 
Grischkat (2010) and measures the importance of these values as guiding principles in a 
respondent’s life. Each value type was measured with three items from Schwartz’s value 
inventory on a nine point scale (-1 = opposed to my values, 0 = not important, 3 = important, 
6 = very important, 7 = of supreme importance). The Finnish translation was obtained from the 
study of Puohiniemi (1995). 
 
The ‘attitude to engaging in pro-environmental air-travel related behaviours’ construct was 
adapted from Fielding et al. (2008) and captures attitudes respondents have towards engaging 
in pro-environmental air-travel related behaviours. This construct is assessed using five 
semantic differentials on a seven point scale from 1 to 7. For example: I think engaging in pro-
environmental air-travel related behaviours in the next 12 months is: good / bad (1 = extremely 
good, 7 = extremely bad). 
 
Items for the personal norms construct were adapted from three different studies – De Groot 
and Steg (2009), Harland et al. (1999) and Steg and de Groot (2010) - as a result of no single 
scale appearing entirely appropriate. This construct captures the extent to which a respondent 
feels a sense of personal obligation to engage in pro-environmental air-travel related 
behaviours. Items were assessed using four items on a seven point scale from 1 to 7. For 
example: I would feel guilty if I did not engage in pro-environmental air-travel related 
behaviours in the next 12 months (1 = strongly agree, 7 = strongly disagree). 
 
Injunctive norms captures a respondent’s perception of the extent to which important others 
approve of engaging in pro-environmental air-travel related behaviours and was adapted from 
Fielding et al. (2008). Injunctive norms were assessed using three items on a seven point scale 
from 1 to 7. For example: If I engage in pro-environmental air-travel related behaviours, people 
who are important to me would (1 = completely disapprove, 7 = completely approve). 
 
Descriptive norms were adapted from Nigbur et al. (2010) and captures a respondent’s 
perception of the extent to which other people engage in pro-environmental air-travel related 
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behaviours. Descriptive norms were assessed using three items on a seven point scale from 1 
to 7. For example: Most other travellers engage in pro-environmental air-travel related 
behaviours (1 = completely disagree, 7 = completely agree). 
 
The ‘self-identity’ construct was adapted from Terry et al. (1999) and captures the extent to 
which air-travel is an important part of a respondent’s self-identity. Self-identity was assessed 
using three items on a seven point scale from 1 to 7. For example: To engage in air-travel is an 
important part of who I am (1 = no, definitely not, 7 = yes, definitely). 
 
Perceived behavioural control was adapted from Fielding et al. (2008) and captures a 
respondent’s perceived capability of engaging in pro-environmental air-travel related 
behaviours. Perceived behavioural control was assessed using five items on a seven point scale 
from 1 to 7. For example: For me to engage in pro-environmental air-travel related behaviours 
in the next 12 months is (1 = very difficult, 7 = very easy). 
 
Past flying behaviour was developed from Ouellette and Wood (1998) and is a proxy measure 
for the strength of a person’s air-travel habit. Past behaviour (flying) was assessed by a single 
item measuring the number of flights a respondent had taken in the previous year on a seven 
point scale from 1 = ‘None’ to 7 = ‘11 or more’. 
 
Past offsetting behaviour was adopted from Whitmarsh and O’Neill (2010) and is a proxy 
measure for the strength of a respondent’s habit of not purchasing carbon offsets. It was 
assessed using a single item that asked whether a respondent had ever purchased carbon offsets 
in the past. 
 
The three behaviour intentions – the intention to fly less frequently, the intention to use 
alternatives and the intention to pay to offset emissions – were adapted from Fielding et al. 
(2008). The three intentions capture the extent to which a respondent intended to perform one 
of the three corresponding pro-environmental air-travel related behaviours. Each intention was 
measured with three items on a seven point scale. For example: I intend to fly less frequently 
(or not at all) in the 12 months (1 = extremely unlikely, 7 = extremely likely). 
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5 RESULTS AND FINDINGS 
 
5.1  Background information 
 
During the response period, 196 completed questionnaires were obtained from a total of 204 
responses. Data was analysed using SPSS version 21.0. Background information of 
respondents completing the questionnaire can be seen in table 6. Looking at demographic 
information, the age distribution of respondents ranged from 24 to 67 with the majority of 
respondents aged between 31 and 59 years old (83.2%). Slightly more than two thirds of 
respondents were female and with regards to monthly income just over half the sample (51.5%) 
earned less than 3,500 € per month with the rest earning more than 3,500€ per month. 
 
Table 6. Background information of survey respondents 
 Frequency Percentage 
Total responses 196  
Age (Years) 
  21 – 30 
  31 – 39 
  40 – 49 
  50 – 59 
  Over 60 
 
13 
54 
58 
51 
20 
 
6.6% 
27.6% 
29.6% 
26.0% 
10.2% 
Gender 
  Male 
  Female 
 
63 
133 
 
32.1% 
67.9% 
Income (€ per month) 
  < 2,000 
  2,000 – 2,499 
  2,500 – 2,999  
  3,000 – 3,499 
  ≥ 3,500 
 
7 
21 
28 
45 
95 
 
3.6% 
10.7% 
14.3% 
23.0% 
48.5% 
 
Table 7 shows the means and variances of items in the survey measuring respondents’ values. 
The means show that in general respondents placed a great deal of importance on self-
transcendence values. Self-enhancement values were on average slightly less important while 
openness to change values were on average least important.  
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Table 7. Summary of respondents’ values 
Item Statement Mean Std. 
dev. 
Self-transcendence 
values 
  ST1 
  ST2 
  ST3 
 
 
Unity with nature: fitting into nature 
Protecting the environment: preserving nature 
Respecting the earth: harmony with other species 
 
 
4.58 
4.96 
4.67 
 
 
1.60 
1.46 
1.71 
Self-enhancement 
values 
  SE1 
  SE2 
  SE3 
 
 
Ambitious: hard-working, aspiring 
Capable: competent, effective, efficient 
Successful: achieving goals 
 
 
4.11 
4.35 
3.66 
 
 
1.52 
1.52 
1.57 
Openness to change 
values 
  OC1 
  OC2 
   
  OC3 
 
 
An exciting life: stimulating experiences 
A varied life: filled with challenge, novelty and 
change 
Daring: seeking adventure, risk 
 
 
3.22 
3.51 
 
2.28 
 
 
1.57 
1.72 
 
1.65 
 
Looking at respondents’ past flying and offsetting behaviour, it can be seen from table 8 that 
21.9% had not flown at all in the previous 12 months while approximately a quarter (25.5%) 
had flown relatively infrequently (1 to 2 times in the previous 12 months). Slightly more than 
another quarter of respondents (26.6%) were relatively frequent flyers (3 – 6 times in previous 
12 months), with slightly more than a quarter of respondents (26.1%) flying quite frequently 
(more than 7 in the previous 12 months). With regards to offsetting, just under 10% of 
respondents had ever paid to offset their carbon emissions when flying.  
 
Table 8. Air-travel behaviour in last 12 months 
 Frequency Percentage 
Number of flights in previous 12 months 
  0 
  1 – 2 
  3 - 4 
  5 – 6 
  7 – 8 
  9 – 10 
 11 or more 
 
43 
50 
35 
17 
20 
5 
26 
 
21.9% 
25.5% 
17.9% 
8.7% 
10.2% 
2.6% 
13.3% 
Ever paid to offset the carbon emissions of one’s 
flight 
  Yes 
  No 
 
 
19 
177 
 
 
9.7% 
90.3% 
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In table 9 the means and variances of constructs proposed to be direct predictors of behaviour 
intentions (except for past behaviour) may be seen. All items were measured on scales from 1 
to 7. Items with a * were reversed scored and have been rescaled to correspond to the other 
items in their scales. Examination of table 9 shows that respondents had very positive attitudes 
towards engaging in pro-environmental air-travel related behaviours while for the three types 
of norms, respondents on average perceived different levels of pressure. On average, 
respondents felt little moral obligation to act more environmentally. With regards to injunctive 
norms respondents perceived some pressure to act more environmentally. However in contrast 
to this, on average they perceived that few people were actually engaging in pro-environmental 
air-travel related behaviours. For self-identity, means for the items suggest that for many 
respondents air-travel is not an important part of their self-identity. With regards to PBC, on 
average respondents neither agreed nor disagreed about having control over engaging in pro-
environmental air-travel related behaviours. 
 
Table 9. Direct predictors of behaviour 
Item Statement Mean Std. 
dev. 
Attitude 
 
  ATT1 
  ATT2 
  ATT3 
  ATT4 
  ATT5 
I think engaging in pro-environmental air-travel related 
behaviours in the next 12 months is  
(good | bad)* 
(foolish | wise) 
(harmful | beneficial) 
(pleasant | unpleasant)* 
(unsatisfying | satisfying) 
 
 
5.99 
5.83 
5.81 
4.76 
5.16 
 
 
1.18 
1.32 
1.23 
1.42 
1.35 
Personal 
norm 
  PN1 
 
     
  PN2 
   
  PN3 
 
  
  PN4 
All (Strongly disagree | Strongly agree) 
 
I feel a strong personal obligation to engage in pro-
environmental air-travel related behaviours in the next 12 
months. 
I would feel guilty if I did not engage in pro-environmental 
air-travel related behaviours in the next 12 months. 
I would not feel guilty if I flew by plane in the next 12 
months even if there were other feasible transport 
alternatives. 
I would feel good if I engage in pro-environmental air-travel 
related behaviours in the next 12 months. 
 
 
3.98 
 
 
3.71 
 
3.96 
 
 
5.23 
 
 
1.65 
 
 
1.78 
 
1.93 
 
 
1.36 
Injunctive 
norm 
  IN1 
 
 
 
 
 
If I engage in pro-environmental air-travel related 
behaviours in the next 12 months, people who are important 
to me would (completely disapprove | completely approve) 
 
 
5.74 
 
 
 
 
 
1.30 
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  IN2 
 
 
   
  IN3 
Most people who are important to me think that engaging in 
pro-environmental air-travel related behaviours in the next 
12 months is (completely undesirable | completely 
desirable). 
Most people who are important to me think that (I should 
not | I should) engage in pro-environmental air-travel related 
behaviours in the next 12 months.  
5.17 
 
 
 
4.66 
1.38 
 
 
 
  1.17 
Descriptive 
norm 
  DN1 
 
  DN2 
 
  DN3 
All (Strongly disagree | Strongly agree) 
 
Most other people engage in pro-environmental air-travel 
related behaviours. 
Most other people like to engage in pro-environmental air-
travel related behaviours wherever possible. 
Most people do not engage in pro-environmental air-travel 
related behaviours.* 
 
 
2.55 
 
3.08 
 
2.66 
 
 
1.15 
 
1.34 
 
1.22 
Self-identity 
  SID1 
 
  SID2 
 
  SID3 
 
To engage in air-travel is an important part of who I am. (No, 
definitely not | Yes, definitely) 
I am not the type of person oriented to engage in air-travel. 
(Completely false | Completely true)* 
I would feel at a loss if I were forced to give up air-travel. 
(Strongly disagree | Strongly agree) 
 
2.18 
 
4.05 
 
2.88 
 
1.66 
 
2.05 
 
1.91 
Perceived 
behavioural 
control 
  PBC1 
 
 
  PBC2 
 
   
  PBC3 
 
     
  PBC4 
 
 
  PBC5 
 
 
 
How much control do you have over whether you engage in 
pro-environmental air-travel related behaviours in the next 
12 months? (Very little control | A great deal of control) 
For me to engage in pro-environmental air-travel related 
behaviours in the next 12 months is (very difficult | very 
easy). 
If I wanted to I could easily engage in pro-environmental 
air-travel related behaviours in the next 12 months. 
(Strongly disagree | Strongly agree) 
It is mostly up to me whether I engage in pro-environmental 
air-travel related behaviours in the next 12 months. 
(Strongly disagree | Strongly agree) 
How difficult would it be for you to engage in pro-
environmental air-travel related behaviours in the next 12 
months? (Very difficult | Very easy) 
 
 
 
3.85 
 
 
4.15 
 
 
4.19 
 
 
4.22 
 
 
4.19 
 
 
 
1.89 
 
 
1.58 
 
 
1.80 
 
 
1.89 
 
 
1.65 
 
Table 10 contains the means and variances for the three intentions measured in this study. 
Means for the items used to measure the intention to offset when flying suggest that on average 
respondents appear relatively unwilling to offset their travel emissions when flying. In addition, 
intentions to fly less frequently are quite weak. However respondents seem somewhat more 
willing to use alternatives modes of travel such as trains, buses or ferries. 
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Table 10. Air-travel related behaviour intentions 
Item Statement Mean Std. 
dev. 
Fly less 
  INT1_1 
 
  INT1_2 
 
  INT1_3 
 
I intend to fly less frequently (or not at all) in the next 12 
months. (Extremely unlikely | Extremely likely) 
Do you intend to fly less frequently ((or not at all) in the next 
12 months? (Definitely intend not to | Definitely intend to) 
I (do not intend | do intend) to fly less frequently (or not at 
all) in the next 12 months. 
 
3.54 
 
3.66 
 
3.72 
 
2.02 
 
1.75 
 
1.99 
Use 
alternatives 
  INT2_1 
  
  
  INT2_2 
 
  
  INT2_3 
 
 
I intend to travel by train, bus or ferry rather than by air-
travel in the next 12 months. (Extremely unlikely | 
Extremely likely) 
Do you intend to travel by train, bus or ferry rather than by 
air-travel next 12 months? (Definitely intend not to | 
Definitely intend to) 
I (do not intend | do intend) to travel by train, bus or ferry 
rather than by air-travel in the next 12 months. 
 
 
4.59 
 
 
4.56 
 
 
4.85 
 
 
1.95 
 
 
1.93 
 
 
2.04 
Pay to offset 
  INT3_1 
 
 
  INT3_2 
 
 
  INT3_3 
 
If I fly in the next 12 months, I intend to pay to offset the 
carbon emissions from my flight(s). (Extremely unlikely | 
Extremely likely) 
If you fly in the next 12 months, do you intend to pay to 
offset the carbon emissions from your flight(s)? (Definitely 
intend not to | Definitely intend to) 
If I fly in the next 12 months, I (do not intend | do intend) to 
pay to offset the carbon emissions from my flight(s). 
 
2.87 
 
 
2.99 
 
 
3.02 
 
1.68 
 
 
1.57 
 
 
1.74 
 
5.2  Results from PLS estimation 
 
Prior to running PLS estimation, the data was analysed for univariate and multivariate 
normality in AMOS 21. While there was no evidence of significant univariate non-normality, 
with all values well within the cutoffs of Kline (2011) for univariate skewness (3) and kurtosis 
(10), there was evidence of multivariate non-normality with Mardia’s coefficient of 148.348 
and corresponding Z-value of 16.217. This level of non-normality combined with a relatively 
small sample size for a model with the level of complexity of the one in this study provides 
additional justification for the use of PLS-SEM in this study.  
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5.2.1 Assessment of measurement model 
 
PLS estimation in SmartPLS 3, a PLS structural equation modeling software, was performed 
in order to test the reliability and validity of the proposed latent variables using data from the 
196 completed responses from UEF. This is well above the recommended minimum sample 
size determined using the ten times rule of Barclay, Thompson and Higgins (1995) where the 
sample size should be at least ten times larger than the largest number of indicators pointing at 
a construct in the outer model or ten times larger than the number of paths pointing at a single 
latent variable in the inner model. However this rule does not take into account effect size, 
reliability and other factors which can affect estimation power (Hair et al. 2012).   
 
Analysis followed the process described in the methodology chapter. First individual item 
reliability was assessed. Following this internal consistency reliability, convergent validity and 
discriminant validity were investigated. In table 11, outer loadings and cross loadings of all 
latent variables in the measurement model may be seen. All but one of the factor loadings were 
larger than 0.7 suggesting good individual item reliability. PBC1, with a loading of 0.64, was 
left in the model as recommended by Hair et al. (2011) since the item’s loading was between 
0.4 and 0.7 and composite reliability for the PBC scale was already above 0.7 (see table 11). 
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Table 11. Factor loadings and cross loadings
 
 
To investigate internal consistency reliability, composite reliability for each construct was 
examined. From table 12 it may be seen that all constructs have composite reliability values 
greater than 0.7. This demonstrates that the constructs have satisfactory internal consistency. 
However, while the composite reliability values for PB1 and PB2 show a value of 1, this cannot 
be interpreted as evidence that they have perfect reliability, but is rather due to the way in which 
SMARTPLS 3 treats single item latent variables. 
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Table 12. Measures of internal consistency 
Construct Composite Reliability 
ST 0.92 
SE 0.91 
OC 0.87 
ATT 0.90 
PN 0.89 
IN 0.88 
DN 0.85 
SID 0.84 
PBC 0.91 
PB1 1 
PB2 1 
INTI 0.92 
INTII 0.96 
INTIII 0.96 
 
AVE values for each construct were used to investigate convergent validity. AVE values may 
be seen in table 13. All values are above 0.5. This result demonstrates that the measurement 
model demonstrates good convergent validity. 
 
Discriminant validity was assessed using the Fornell-Larker Criterion and by examining outer 
loadings and cross loadings. From table 13 it may be seen that for each latent variable the 
square root of the AVE value (the bold value on the diagonal) is higher than the largest 
correlation that variable has with all other latent variables. Additionally, table 11 shows that 
each item’s loading onto its proposed construct is stronger than its cross-loadings onto other 
constructs in the model. These results suggest that the model demonstrates good discriminant 
validity. 
 
Table 13. AVE and Fornell-Larcker Criterion (diagonal elements in bold are square roots of 
the AVE values) 
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Henseler et al. (2014) describe how the chi-square test of exact fit and / or SRMR may be used 
to validate the measurement model. As the chi-squared test is not available in SMARTPLS 3, 
SRMR was examined. The SRMR value of 0.057 for the model is well below the recommended 
cut-off value of 0.08 recommended by Hu and Bentler (1998) suggesting the measurement 
model fits the data well. 
 
As recommended by Kock and Lynn (2012), the model was examined for evidence of 
multicollinearity. Table 14 shows variance inflation factor (VIF) values from a vertical or 
“classic” multicollinearity test. The largest value of 2.09 is well below the recommended 
threshold of 3.3 recommended by Kock and Lynn (2012). This suggest the estimates from the 
PLS-SEM should not be affected by multicollinearity. 
 
Table 14. Variance inflation factors 
 
 
Harman’s single factor test was used to check for evidence of common methods bias. In SPSS 
version 21.0 a principal components analysis with no rotation produced 10 factors, the largest 
of which explained 26.6% of the variance of the model. This provides some evidence that the 
data does not suffer from common method bias (Lowrey and Gaskin 2014). 
 
5.2.2 Assessment of structural model 
 
The path model with factor loadings, path coefficients and R² values may be seen in figure 6. 
In the figure, light solid lines represent outer model factor loadings. The dashed lines represent 
non-significant path coefficients in the inner model while the bold solid lines show significant 
69 
 
  
path coefficients in the inner model. Non-significant direct paths from values to intentions have 
not been included in order not to overly complicate the figure. 
 
 
Figure 6. Path model 
 
18 paths were hypothesised between the three value types and psychological constructs 
proposed to mediate the relationship between values and behaviour intentions. All but one of 
the observed path coefficients, OC  PBC where a non-significant positive relationship was 
found, were in the expected direction. Additionally 8 of these paths were statistically 
significant. Whether a hypothesis was supported may be seen in table 15. 
 
Table 15: Paths from personal values to proposed mediating constructs 
Hypothesis Path Path coefficient Probability Supported? 
H1a ST  ATT 0.400 0.000 Supported 
H1b SE  ATT -0.133 0.032 Supported 
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H1c OC  ATT -0.083 0.188 Not supported 
H2a ST  PN 0.565 0.000 Supported 
H2b SE  PN -0.172 0.014 Supported 
H2c OC  PN -0.065 0.270 Not supported 
H3a ST  IN 0.309 0.000 Supported 
H3b SE  IN -0.077 0.255 Not supported 
H3c OC  IN -0.046 0.470 Not supported 
H4a ST  DN 0.034 0.505 Not supported 
H4b SE  DN -0.077 0.324 Not supported 
H4c OC  DN -0.061 0.373 Not supported 
H5a ST  SID -0.360 0.000 Supported 
H5b SE  SID 0.132 0.086 Not supported 
H5c OC  SID 0.278 0.000 Supported 
H6a ST  PBC 0.241 0.001 Supported 
H6b SE  PBC -0.158 0.072 Not supported 
H6c OC  PBC 0.037 0.524 Not supported 
 
Examination of paths from values to attitudes towards engaging in pro-environmental air-travel 
related behaviours showed that results support H1a and H1b. Self-transcendence values were 
statistically significant positive predictors of attitudes while self-enhancement values were 
statistically significant negative predicators. The path from openness to change values to 
attitudes was not significant and as a result H1c was not supported. 
 
Examination of paths from values to personal norms showed that results support H2a and H2b. 
Self-transcendence values was a statistically significant positive predictor of personal norms 
while self-enhancement values was a statistically significant negative predicator. The path from 
openness to change values to personal norms was not significant and as a result H2c was not 
supported. 
 
With regards to injunctive norms only the path from self-transcendence values was significant, 
supporting H3a. Self-transcendence values were statistically significant positive predictors of 
injunctive norms. H3b and H3c, relating to paths from self-enhancement and openness to 
change values to injunctive norms, were not supported. With regards to descriptive norms, none 
of the three values types were found to be statistically significant predictors and as a result H4a, 
H4b and H4c were not supported. 
 
Examination of paths from values to self-identity showed that results supported H5a and H5c. 
Self-transcendence values was a statistically significant negative predictor of self-identity 
71 
 
  
while openness to change values was a statistically significant positive predicator. The path 
from self-enhancement values to self-identity was not significant and as a result H5b was not 
supported. 
 
With regards to PBC, results supported H6a. Self-transcendence values was found to be a 
statistically significant positive predictor of PBC. The paths from self-enhancement and 
openness to change values to PBC were not significant. H6b and H6c were therefore not 
supported.  
 
Examining the sizes of path coefficients showed that with regards to attitudes and personal 
norms, self-transcendence values had the most significant relationship with these constructs 
(ST  ATT: β = 0.400, p = 0.000; ST  PN, β = 0.565, p = 0.000), while the path coefficients 
for self-transcendence values were also large relative to those for the relationships between 
self-enhancement values and attitudes and personal norms (SE  ATT: β = -0.133, p = 0.032; 
SE  PN, β = -0.172, p = 0.014). With regards to path coefficients relating to the effect of 
values on self-identity, those corresponding to the relationship between self-transcendence 
values were slightly larger relative to those corresponding to the relationship between openness 
to change values and self-identity (ST  SID: β = -0.360, p = 0.000; OC  SID: β = 0.278, p 
= 0.000). Self-transcendence values were the only values found to have a significant 
relationship with injunctive norms and PBC. 
 
17 paths were hypothesised from attitudes, personal norms, injunctive norms, descriptive 
norms, self-identity and PBC to behaviour intentions. Of the 17 paths, two (ATT  INTIII and 
IN  INTI) were non-significant with path coefficients opposite in value to expected. Of the 
remaining 15 paths, seven were significant. Whether a hypothesis was supported may be seen 
in table 16. 
 
Table 16: Paths from proposed mediating constructs to intentions 
Hypothesis Path Path coefficient Probability Supported? 
H7a ATT  INTI 0.125 0.078 Not supported 
H7b ATT  INTII 0.135 0.066 Not supported 
H7c ATT  INTIII -0.011 0.804 Not supported 
H8a PN  INTI 0.175 0.023 Supported 
H8b PN  INTII 0.191 0.016 Supported 
H8c PN  INTIII 0.433 0.000 Supported 
H9a IN  INTI -0.060 0.239 Not supported 
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H9b IN  INTII 0.099 0.125 Not supported 
H9c IN  INTIII 0.056 0.297 Not supported 
H10a DN  INTI 0.026 0.566 Not supported 
H10b DN  INTII 0.061 0.205 Not supported 
H10c DN  INTIII 0.121 0.032 Supported 
H11a SID  INTI -0.236 0.001 Supported 
H11b SID  INTII -0.158 0.068 Not supported 
H12a PBC  INTI 0.275 0.000 Supported 
H12b PBC  INTII 0.229 0.004 Supported 
H12c PBC  INTIII 0.064 0.171 Not supported 
 
Two paths were hypothesised from past flying behaviour to the intention to fly less and the 
intention to use alternatives to air-travel. One path was hypothesised from past offsetting 
behaviour to the intention to pay to offset emissions. All paths were in the expected direction, 
while two were statistically significant. 
 
Table 17: Paths from past behaviour to intentions 
Hypothesis Path Path coefficient Probability Supported? 
H13a PBI  INTI -0.142 0.027 Supported 
H13b PBI  INTII -0.092 0.149 Not supported 
H14 PBII  INTIII * 0.231 0.001 Supported 
* for hypothesis H14 as a result of the coding of responses a higher value indicates a weaker habit of not 
purchasing carbon offsets. 
 
Personal norms, self-identity, PBC and past flying behaviour were found to be statistically 
significant predictors of the intention to fly less frequently. Personal norms and PBC were 
positive predictors of the intention to fly less frequently while self-identity and past flying 
behaviour were negative predictors of the intention to fly less frequently. As a result, H8a, 
H11a, H12a and H13a were supported. No significant relationship was found between attitudes, 
injunctive norms and descriptive norms and the intention to fly less frequently and as a result 
H1a, H3a and H4a were not supported. Examination of path coefficients shows that PBC (PBC 
 INTI: β = 0.275, p = 0.000) and self-identity (SID  INTI: β = -0.236, p = 0.001) had the 
strongest significant relationships with the intention to fly less frequently followed by personal 
norms (PN  INTI: β = 0.175, p = 0.023) and past flying behaviour (PBI  INTI: β = -0.142, 
p = 0.027). 
 
Personal norms and PBC were found to be significant positive predictors of the intention to use 
alternatives to air-travel. As a result, H8b and H12b were supported. No significant relationship 
was found between attitudes, injunctive norms, descriptive norms, self-identity and past flying 
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behaviour and the intention to fly less frequently and as a result H7b, H9b, H10b, H11b and 
H13b were not supported. Relative to personal norms (PN  INTII: β = 0.191, p = 0.016), 
PBC (PBC  INTII: β = 0.229, p = 0.004) had a slightly stronger significant relationship with 
the intention to use alternatives to air-travel. 
 
Personal norms, descriptive norms and past offsetting behaviour were found to be significant 
positive predictors of the intention to pay to offset emissions. As a result, H8c, H10c and H14 
were supported. No significant relationship was found between attitudes, injunctive norms and 
PBC and the intention to pay to offset one’s carbon emissions and as a result H7c, H9c and 
H12c were not supported. The majority of past studies have concluded that values affect 
intentions and behaviour indirectly and as a result no hypotheses relating to the direct effects 
of values on intentions were made. However, in order to establish and understand the type of 
mediation (or non-mediation) present in the model, direct paths from values to intentions were 
included in the model. For two paths, SE  INTIII (β = -0.173 p = 0.012) and OC  INTIII 
(β = 0.138 p = 0.040) a significant direct effect was found. Self-enhancement values were found 
to be a significant negative direct predictor of the intention to offset. Interestingly, openness to 
change values were found to be a significant positive predictor of the intention to offset. 
Examination of path coefficients showed that personal norms had by far the strongest 
significant relationship with the intention to pay to offset (PN  INTIII: β = 0.433, p = 0.000) 
followed by past offsetting behaviour (PBII  INTIII: β = 0.231, p = 0.001), self-enhancement 
values, openness to change values and descriptive norms (DN  INTIII: β = 0.121, p = 0.032). 
 
R² values were inspected in order to examine the predictive ability of the model. High R² values 
indicate a model has good predictive ability. R² values for INTI of 0.48, for INTII of 0.40 and 
for INTIII of 0.46 show the model is able to explain a moderate amount of the variance of the 
three behaviour intentions (Chin 1998) and suggests the model has satisfactory predictive 
power. Apart from descriptive norms (R² = 0.02), values were able to explain small to moderate 
amounts of the variance of the mediating constructs, from 8% of the variance of PBC to 36% 
of the variance of personal norms (see figure 6). 
 
Effect sizes (f²) for the direct paths in the model may be seen in table 18 with f² values of 0.02, 
0.15 and 0.35 used to indicate whether a predictor latent variable makes a small, medium or 
large contribution to a dependant latent variable’s explained variance (R²) (Chin 1998). 
Different values were found have varying contributions to the explained variance of dependant 
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variables. Self-transcendence values had no direct effect on intentions. However their effect on 
mediating variables, apart from descriptive norms where no effect was found, ranged from 
small (ST  PBC, f² = 0.063) to large (ST  PN, f² = 0.499). Self-enhancement values had a 
small effect on a number of mediating variables as well as the intention to pay to offset while 
openness to change values had a small effect on one’s self-identity and the intention to pay to 
offset. With regards to mediating variables and past flying and offsetting behaviour and their 
effects on intentions, where effects on intentions were found the majority were fairly small 
except for the effect of personal norms on the intention to pay to offset where a medium sized 
effect was found (PN  INTIII, f² = 0.166). 
 
Table 18. Effect sizes (f²) for the direct paths 
 
 
A blindfolding procedure was undertaken to calculate Stone Geisser’s Q² to assess whether the 
model has predictive relevance with regards to the endogenous variables. Values above 0 
suggest the model has predictive relevance (Chin 1998). Q² values may be seen in table 19. 
Apart from descriptive norms, the model has predictive relevance for all endogenous 
constructs. With regards to the three behaviour intentions, values from 0.32 to 0.38 indicate the 
model has a good level of predictive relevance. 
 
Table 19. Constructs’ cross-validated redundancy (Q²) 
Construct Q² 
ATT 0.11 
PN 0.23 
IN 0.06 
DN 0.00 
SID 0.15 
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PBC 0.04 
INTI 0.36 
INTII 0.32 
INTIII 0.38 
 
5.2.3 Mediation analysis 
 
Total Indirect Effects 
The total indirect effect of each value type on the three behaviour intentions, through all six 
mediating variables, may be seen in table 20. Total indirect effects from self-transcendence and 
self-enhancement values to all three behaviour intentions were significant. However, for all 
three behaviour intentions, total indirect effects from openness to change values were non-
significant. 
 
Table 20: Total indirect effects 
Path Indirect effect 
(mean) 
95% C.I (lower 
bound) 
95% C.I (upper 
bound) 
Significant? 
ST - INTI 0.286 0.183 0.395 Yes 
ST - INTII 0.307 0.197 0.424 Yes 
ST - INTIII 0.282 0.170 0.398 Yes 
SE - INTI -0.128 -0.234 -0.029 Yes 
SE - INTII -0.119 -0.213 -0.029 Yes 
SE - INTIII -0.099 -0.185 -0.023 Yes 
OC - INTI -0.076 -0.178 0.022 No 
OC - INTII -0.070 -0.185 0.036 No 
OC - INTIII -0.036 -0.124 0.050 No 
 
Specific Indirect Effects 
As Preacher and Hayes (2008) stated, a significant total indirect effect is not a requirement for 
significant specific indirect effects. Examination of specific indirect effects can provide greater 
insight into how values affect the three behaviour intentions. The bootstrap test, with 5000 
bootstrap samples was used to estimate empirical sampling distributions for all of the specific 
indirect effects in the model. In table 21 means and 95% confidence intervals as well as the 
type of mediation found may be seen for each specific indirect effect that was fund to be 
significant. All other specific indirect effects in the model were non-significant. 
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Table 21. Specific indirect effects 
Path Indirect effect 
(mean) 
95% C.I (lower 
bound) 
95% C.I (upper 
bound) 
Mediation type 
ST - PN – INTI 0.099 0.011 0.190 Indirect only 
mediation 
ST - PN - INTII 0.106 0.016 0.201 Indirect only 
mediation 
ST - PN – INTIII 0.247 0.136 0.367 Indirect only 
mediation 
SE - PN - INTI -0.030 -0.077 -0.001 Indirect only 
mediation 
SE - PN - INTII -0.033 -0.081 -0.002 Indirect only 
mediation 
SE - PN - INTIII -0.075 -0.154 -0.013 Complementary 
mediation 
ST - SID - INTI 0.087 0.033 0.154 Indirect only 
mediation 
OC - SID - INTI -0.067 -0.120 -0.024 Indirect only 
mediation 
ST - PBC - INTI 0.068 0.023 0.125 Indirect only 
mediation 
ST - PBC - INTII 0.054 0.015 0.106 Indirect only 
mediation 
 
As may be seen from table 21, for all but one significant indirect effect, namely SE - PN – 
INTIII, the indirect effect was significant and the direct effect of the relevant value on the 
intention in question was non-significant. This indicates the existence of indirect only 
mediation where the mediated effect exists and there is no direct effect. In this case the mediator 
identified is likely consistent with the hypothesised framework (Zhao et al. 2010). 
 
For the indirect effect SE-PN-INTIII both the mediated effect and direct effect are significant 
and point in same direction. This indicates a case of complementary mediation. In this case the 
mediator identified is likely consistent with the theoretical framework. However, there is a need 
to consider the existence of an omitted mediator on the direct path (Zhao et al. 2010). 
 
For indirect paths from OC to INTIII no significant indirect effects exist. However the direct 
path from OC to INTIII is significant. According to Zhao et al. (2010) this is a case of direct-
only non-mediation. For all other paths in the model, according to Zhao et al. (2010) no-effect 
non-mediation is the case. In this situation neither direct nor indirect effects exists. 
 
 
77 
 
  
6 CONCLUSSIONS 
 
6.1  Theoretical conclusions 
 
The aim of this study was to investigate how values affect pro-environmental air-travel related 
behaviour intentions. The studies of Poortinga et al. (2004) and Böhler et al. (2006) suggested 
that values are relevant in the prediction of total transport energy use (Poortinga et al. 2004) 
and GHG emissions from ones holiday travel (Böhler et al. 2006). Poortinga et al. (2004) also 
found values similar to Schwartz’s self-transcendence and openness to change values were 
significant predictors of the acceptability of transport energy saving measures which included 
traveling on holiday by train and not holidaying by plane. However while Poortinga et al. 
(2004) found values predicted the acceptability of transport energy saving measures, it did not 
provide insight into how values may impact on acceptability. 
 
The results of this study found that all three value types of interest – self-transcendence, self 
enhancement and openness to change values – are relevant in the prediction of pro-
environmental air-travel related behaviour intentions. The effects of values on intentions was 
mainly indirect although for the intention to pay to offset emissions direct effects were found 
from self-enhancement and openness to change values. For each intention, stronger self-
transcendence values were important in promoting intentions to act pro-environmentally. In 
contrast, stronger self-enhancement values inhibited the formation of pro-environmental 
intentions. The effect of openness to change values on intentions varied. For the intention to 
fly less and the intention to pay to offset emissions openness to change values had opposite 
effects, weakening the intention to fly less and promoting stronger intentions to pay to offset. 
Openness to change values had no effect on the intention to use alternatives to air-travel.  
 
The results of this study build on those of Poortinga et al. (2004) and Böhler et al. (2006) by 
showing that the effect of values on air-travel related behaviour intentions is predominantly 
indirect, through variables such as personal norms, self-identity and perceived behavioural 
control. Self-enhancement values, not a statistically significant predictor of acceptance of 
transport energy saving measures in the study of Poortinga et al. (2004) were statistically 
significant predictors of all three behaviour intentions in this study. This may be because in 
this study much of the air-travel is likely to be work related and acting environmentally may 
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have strong implications for self-enhancement related motivations such as recognition from 
peers by demonstrating competence in ones area of expertise and career progression although 
holiday travel related motivations related to self-enhancement values may also be relevant, for 
example demonstrating social, cultural or economic capital. 
 
The results of this study showed that, as was the case in earlier studies of values and pro-
environmental behaviour (see De Groot and Steg 2008, Nordlund and Garvill 2002, Nordlund 
and Garvill 2003, Steg et al. 2014) self-transcendence and self-enhancement values had 
conflicting relationships with attitudes and personal norms. Self-transcendence values were 
positively related to respondents’ attitudes and personal norms, while self-enhancement values 
were negatively related. Openness to change values were not found to be significantly related 
to attitudes or personal norms although this may be due to the sample, where flying may be 
more for work related reasons where self-enhancement values may be more salient. As a result 
value congruent information considered in the formation of attitudes and personal norms may 
be more related to self-enhancement than openness to change values.  
 
Findings also add to research of values by providing some insight into the relationship between 
values and social norms, self-identity and PBC, relationships regarding which there has been 
little empirical research in behavioural studies. With regards to social norms, Triandis (1979) 
proposed that values may affect how a person internalises their reference groups’ norms and 
roles, while Schwartz (2012) stated that values affect whether people accept or reject certain 
norms with acceptance depending on whether the consequences are compatible with valued 
goals. There was partial support for the proposed relationship between values and social norms, 
with self-transcendence values found to be a positively related to injunctive norms. However 
values were found to have no predictive relevance with regards to descriptive norms. This may 
be because, as Cohen et al. (2011) found, air-travel is a socially embedded activity with the 
few studies investigating whether people have engaged in pro-environmental air-travel 
behaviours showing that only a very small proportion of study participants act environmentally 
with respect to air-travel (Gössling et al. 2009, Mair 2011, McKercher et al. 2010). However, 
while for air-travel related behaviours it appears clear that few people are acting 
environmentally, it may be possible that values may affect descriptive norms when whether or 
not other people are performing a behaviour is less clear.  
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This study also adds to Hitlin’s (2003) study of volunteering, which found self-transcendence 
values were positively related to an altruistic volunteer identity. Like the findings of Hitlin 
(2003), results from this study also suggest that self-identities are related to the expression of 
important values with stronger self-transcendence values inhibiting the formation of an 
environmentally impactful self-identity and openness to change values promoting air-travel as 
an important part of one’s self-identity. Values were also found to be relevant with regards to 
PBC. Schwartz (2010) found when studying political activism that self-transcendence values 
affected the extent to which a person perceived him or herself as able to help. Results from this 
study were similar, with self-transcendence values positively related to the perception that 
respondents have the ability to engage in pro-environmental air-travel related behaviours. 
 
Findings from this study also support proposals relating to the complementary nature of the 
TPB and NAM. PBC from the TPB and personal norms from the NAM were found to be 
significant predictors of intentions. Additionally, findings also support the inclusion of 
variables such as self-identity, descriptive norms and past behaviour which in earlier studies 
have been found to improve the prediction of intentions and behaviour (Armitage et al. 2001, 
Conner et al. 1998). However while the constructs in this study were able to explain a 
satisfactory amount of the variance in the three behaviour intentions - from 40% of the variance 
in the intention to use alternatives to 48% of the variance in the intention to fly less frequently 
- there was still a large amount of unexplained variance for each intention of interest. Other 
constructs such as non-environmental attitudes (Stern 2000), emotions or affective beliefs 
about flying, alternative self-identities (Conner and Armitage 1998) and social identities (Terry 
et al. 1999) could provide additional insight into factors that influence air-travel related 
behaviour intentions. 
 
Personal norms and PBC (positively) and self-identity and past flying behaviour (negatively) 
predicted intentions to fly less frequently. PBC and the extent to which air-travel was a part of 
one’s self-identity were most strongly related to the intention to fly less frequently, while 
personal norms had a slightly weaker relationship. These findings are quite different to those 
of Davison et al. (2014), who found awareness of consequences and worldview, PBC and 
subjective norm predicted respondents’ intentions to reduce flight dependency. However, as 
described earlier there were issues with some constructs in the study of Davison et al. (2014), 
with the personal norms scale including an item measuring descriptive norms. Additionally, 
this study was able to explain a much greater amount of variance in intention (R²) compared to 
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that of Davison et al. (2014) - R² = .48 compared to R² = .12. The differences in findings may 
be because many of the scales used to measure the psychological constructs used in this study 
specifically referred to engaging in pro-environmental air-travel related behaviours while in 
the study of Davison et al. (2014) items for predictor variables were a lot more general and 
often referred to “helping the environment” rather than taking actions related to air-travel 
(Davison et al. 2014: 18). The additional variables used in this study, such as self-identity and 
past behaviour may also explain why this study was better able to predict intentions. 
 
With regards to the intention to fly less frequently, the result relating to self-identity supports 
speculation relating to how identities, for example associated with taking foreign holidays, may 
inhibit acting environmentally (Cohen et al. 2013; Lassen 2010; Whitmarsh and O’Neill 2010). 
While on average, means for the three items relating to self-identity were fairly low (from 2.18 
to 4.15) and suggested that for a large proportion of respondents air-travel was not an important 
part of their self-identity, for those for whom air-travel was important it formed a strong barrier 
to forming intentions to fly less frequently.  
 
Personal norms and PBC were positive predictors of the intention to use alternatives to air-
travel, with PBC having a slightly stronger relationship with the intention to use alternatives. 
As with the intention to fly less, this study’s findings were quite different to those of Davison 
et al. (2014), who found awareness of consequences and worldview positively related and 
subjective norm negatively related to the intention to use alternatives which included rail and 
ferry travel. Again, the variables in this study were able to explain a greater amount of the 
variance in intentions than that of Davison et al. (2014) - R² = .40 compared to R² = .17. While 
these findings differ from those of Davison et al. (2014) they are a lot closer to those of studies 
in the context of car use and public transport, where personal norms and PBC were important 
in reducing car use and promoting intentions to use public transportation (Abrahamse et al. 
2009; Anable 2005; Harland et al. 1999). 
 
The importance of PBC suggested by results relating to the intention to fly less frequently and 
the intention to use alternatives is not surprising, as a common theme that arose in qualitative 
studies of air-travel behaviour was the perception and existence of numerous barriers to 
behaviour change (Dickinson et al. 2010, Lassen 2010, Randles and Mander 2009) with a lack 
of control, or perceived lack of control preventing people from acting more environmentally. 
In this study, means for the five PBC items ranged from 3.85 to 4.22 suggesting respondents 
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on average neither agreed nor disagreed about having control over acting more 
environmentally. While not all respondents perceived strong barriers to behaviour change, 
there is the risk that strong personal norms may not be translated into pro-environmental 
behaviour intentions if respondents perceive their ability to engage in pro-environmental 
behaviours to be limited. 
 
Personal norms descriptive norms and openness to change values (positively) and self-
enhancement values (negatively) predicted the intention to pay to offset emissions when flying. 
Respondents who had purchased offsets in the past also had stronger intentions to do so in 
future. Personal norms were found to be especially important in explaining intentions to offset. 
The path coefficient from personal norms to the intention to pay to offset was very large relative 
to paths from other predictors to the intention to pay to offset and personal norms explained a 
medium amount of the variance of the intention to pay to offset (β = 0.433, p = 0.000; f² = 
0.166). In the study of Whitmarsh and O’Neill (2010) one’s offsetting identity, positive 
attitudes towards offsetting and past offsetting behaviour had the most significant relationships 
with the intention to offset. It may be possible that an offsetting identity, where respondents 
see themselves as the type of people that would buy offsets and which had the strongest 
relationship with the intention to offset in the study of Whitmarsh and O’Neill (2010), may 
reflect people feeling responsible for the environmental consequences of their air-travel and 
having feelings of moral responsibility to pay, as personal norms were not assessed in their 
study. Attitudes having no effect in this study may be because the attitude scale was more 
general than the attitude scales used in the study of Whitmarsh and O’Neill (2010), which asked 
specifically about attitudes towards offsetting. A second possible reason for attitudes having 
no effect on the intention to offset could also be due to the inclusion of other constructs such 
as personal norms, descriptive norms and self-enhancement and openness to change values, 
which were not included in the study of Whitmarsh and O’Neill (2010) but which were found 
to be significantly related to intentions in this study. Findings from Brouwer et al. (2008) may 
support some of this study’s findings. Those travellers in their study most willing to pay to 
offset were mainly motivated by “a sense of moral obligation and responsibility to pay” 
(Brouwer et al. 2008: 305), while respondents in their study were willing to purchase carbon 
offsets only if other passengers purchased offsets as well. 
 
The results for all three behaviour intentions highlight the importance of personal norms in 
promoting pro-environmental behaviour intentions. While for the intentions to fly less and the 
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intention to use alternatives the relationship between personal norms and intentions was not as 
strong as for some other constructs such as PBC, relatively speaking its effect was not a great 
deal smaller. These results, as well as personal norms having the largest effect on the intention 
to pay to offset emissions provides support for Abrahamse et al. (2009) who proposed that 
changing behaviour and acting more environmentally is heavily dependent on moral 
considerations. 
  
Respondents in this study were found to have fairly positive attitudes towards engaging in pro-
environmental air-travel related behaviours with means for the five items assessing attitudes 
ranging from 4.76 to 5.99. However, similar to the findings of an attitude-behaviour gap 
reported in numerous studies of air-travel (see Barr et al. 2010; Barr et al. 2012, Lassen 2010) 
which have described a gap between environmental attitudes and tourism mobility in the 
holiday context, this study found no significant relationships between attitudes towards 
engaging in pro-environmental behaviours and any of the three behaviour intentions. With 
regards to injunctive norms, means for each survey item suggested respondents on average 
perceived pressure from important others to engage in pro-environmental air-travel related 
behaviours and support assertions made by Cohen et al. (2011) and Higham and Cohen (2011) 
that people are starting to view air-travel more negatively. However, as was the case with 
attitudes, no significant relationships was found between injunctive norms and air-travel related 
behaviour intentions 
 
Examination of indirect effects shows that self-transcendence values are especially relevant in 
the prediction of pro-environmental air-travel related behaviour intentions. Relative to the other 
value types, self-transcendence values had a large total indirect effect on the intention to fly 
less frequently. Personal norms, self-identity and PBC mediated the effect of self-
transcendence values on the intention to fly less frequently. Personal norms mediated the effect 
of self-enhancement values on the intention to fly less frequently while self-identity mediated 
the effect of openness to change values on the intention to fly less frequently. Self-
transcendence values were also very relevant with respect to the intention to use alternatives to 
air-travel, where personal norms and PBC mediated its effect. A relatively smaller relationship 
was found between self-enhancement values and the intention to use alternatives to air-travel, 
mediated by personal norms. Both self-transcendence and self-enhancement values had a fairly 
large effect on the intention to pay to offset. For personal norms and self-transcendence values 
indirect only mediation was found while for self-enhancement values complementary 
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mediation was found as self-enhancement values also had a significant direct effect on the 
intention to pay to offset. Openness to change values had a smaller direct effect on the intention 
to pay to offset. 
 
With most theory and evidence from previous studies (De Groot and Steg 2009, Nordlund and 
Garvill 2002, Nordlund and Garvill 2003, Steg et al. 2014, Stern 2000) pointing to values 
having an indirect effect on intentions, the direct effects found with regards to the intention to 
pay to offset may point to the existence of an omitted mediator (Zhao et al. 2010). The finding 
of a direct relationship between openness to change values and the intention to pay to offset in 
this study was an interesting one, as openness to change values are seen as being individual 
oriented values. However, as Whitmarsh and O’Neill (2010) state, environmental actions do 
not need to be motivated by environmental values or concern. Results from studies of purchase 
innovation and new product adoption suggest that stronger openness to change values may 
promote consumer innovativeness (Steenkamp, Hofstede and Wedel 1999) and that people 
with stronger openness to change values may be more innovative with regards to the adoption 
of online innovations (Lam, Lim, Ho and Sia 2003) and the consumption of fair-trade non-food 
products (Jin Ma and Lee 2012). Jin Ma and Lee (2012) found significant differences between 
purchasers and non-purchasers’ self-transcendence and openness to change values. Purchasers 
were found to have significantly higher universalism, benevolence, self-direction and 
stimulation values and these values predicted beliefs, attitudes and purchase intentions related 
to fair-trade non-food products positively. In this study, it is possible that the significant 
positive direct effect of openness to change values on the intention to pay to offset may be due 
to the positive impact these values have on consumer innovativeness, a potential omitted 
mediator. People with stronger openness to change values may consider carbon offsetting to 
be a novel eco-innovation, which allows the purchaser to simultaneously express their openness 
to change and self-transcendence values. 
 
Similarly, the direct effect of self-enhancement values on the intention to pay to offset may 
suggest the existence of an omitted mediator, for example considerations of the financial costs 
involved in offsetting. For respondents in this study, much of their travel is work related and 
paid for by their employer, UEF. However for work related travel the cost of offsetting is born 
solely by respondents while for leisure travel it represents an additional cost over and above 
the cost of the plane ticket. The study of Hares et al. (2010) found price / cost was the most 
important factor considered by their study participants in planning their last overseas holiday. 
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In this study the attitude towards engaging in pro-environmental air-travel behaviour construct 
is fairly general and as a result may not reflect sufficiently considerations of the financial costs 
involved in acting environmentally, which studies have found to be an important consideration 
for people with stronger self-enhancement values (De Groot, Steg and Dicke 2007, Steg at al 
2014).  
 
While past behaviour was found to predict the intention to fly less frequently, relative to other 
variables found to have significant relationships with the intention to fly less frequently its path 
coefficient and effect was relatively small. For the intention to pay to offset, past offsetting 
behaviour had a stronger relationship than other significant predictors like descriptive norms, 
self-enhancement values and openness to change values. However, relative to personal norms, 
its effect on the intention to pay to offset was fairly small. It may be possible that past behaviour 
or habit strength may rather have a greater effect on behaviour than intentions, with stronger 
habits reducing the extent to which intentions affect behaviour. 
 
6.2 Managerial implications 
 
This study found relationships between values and pro-environmental air-travel related 
behaviour intentions, with self-transcendence values especially important in promoting pro-
environmental intentions and self-enhancement and occasionally openness to change values 
inhibiting the formation of pro-environmental intentions. As a result, intervention strategies 
proposed by De Groot and Steg (2009b), that encourage stable pro-environmental behaviour 
may be relevant to social marketers looking to reduce tourists’ dependency on air-travel.  These 
strategies aim to increase the saliency of self-transcendence values in specific situations or 
make acting on self-enhancement or openness to change values compatible with acting 
according to one’s self-transcendence values. 
 
Social marketers could use information campaigns to strengthen the relative importance of 
individuals’ self-transcendence values, or increase their salience in specific situations where 
decisions related to air-travel are made (De Groot and Steg 2009b). To promote engaging in 
pro-environmental air-travel related behaviours, these campaigns should clarify the negative 
consequences of air-travel, the advantages of behavioural alternatives and the consequences 
that adopting these alternatives has for society and the environment as well as how people can 
go about performing these behavioural alternatives (De Groot and Steg 2009b; Jansson, Marell 
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and Nordlund 2011; Nordlund and Garvill 2003). This should increase awareness for the 
consequences of air-travel, promote feelings of responsibility for the consequences of one’s 
own travel behaviour and as a result promote stronger personal norms by increasing the moral 
dilemma associated with flying.  
 
Moralization strategies may also be useful with regards to increasing the saliency of self-
transcendence values (De Groot and Steg 2009b). Moralization strategies promote pro-
environmental behaviour by linking values to feelings or emotions. In the context of air-travel 
acting against self-transcendence values and norms, for example by flying frequently or to long 
haul destinations could be linked to being a bad person and feelings of guilt.  
 
In this study self-transcendence values were on average strongest. However respondents on 
average had quite weak personal norms, feeling little obligation to engage in pro-environmental 
air-travel related behaviours and means for all three intentions were also fairly low. With 
personal norms being important in predicting all three behaviour intentions, these information 
and moralization strategies that increase the saliency of self-transcendence values and promote 
stronger personal norms may be useful in strengthening intentions. 
 
Information campaigns that promote behavioural alternatives as well as ways in which these 
alternatives can be enacted could also improve peoples’ perceived ability to take action and 
help people to act in accordance with their self-transcendence values. This could be important 
in reducing dependency on air-travel, where PBC was the most important barrier to flying less 
and using alternatives. Informational campaigns could also have the advantage of countering 
the four main industry discourses described by Gössling and Peeters (2007) that help inhibit 
behaviour change by closing the gap between these discourses and the reality of air-travel and 
its environmental impact. 
 
Cognitive dissonance between how consumers view air-travel and other energy-intensive 
activities has been seen as a key issue for policymakers to solve (Davison et al. 2014). 
Consumers’ views on air-travel need to be aligned with other pro-environmental behaviours in 
order to reduce the impact of air-travel on the environment. Increasing the salience of self-
transcendence values with respect to air-travel related behaviours and raising awareness of air-
travels real environmental impact could help highlight inconsistencies between individuals 
behaviour in the day to day and holiday contexts and help promote consistent behaviour across 
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different behaviour types. This may also help address the identity conflicts mentioned by 
Whitmarsh and O’Neill (2010) by highlighting inconsistencies between tourists’ air-travel 
identities and environmental identities, and promote opportunities or ways to engage in 
sustainable behaviour. 
 
With regards to flying less frequently and using alternatives to air-travel, the perceived 
individual costs associated with acting environmentally are high and as a result strategies that 
focus solely on strengthening the relative importance of self-transcendence values may be 
insufficient (De Groot and Steg 2009b). Interventions should therefore also aim to make acting 
according to self-transcendence values compatible, or less incompatible, with the expression 
of self-transcendence or openness to change values and at the same time link acting on self-
enhancement and openness to change values to self-enhancement values (De Groot and Steg 
2009b). This could be done by highlighting alternative destinations where activities that allow 
the expression of self-enhancement or openness to change values can be undertaken and that 
can be accessed with more environmental modes of travel. However for some activities that 
may be related to the expression of self-enhancement or openness to change values such as 
experiencing sun and the beach, alternative destinations may not be available for Finnish 
tourists and it may be difficult to get tourists to change their behaviour. Additionally, for work 
related travel employees often have little control over the choice of destination and for many 
professions flying less may not be possible without organisational support. 
 
These strategies of De Groot and Steg (2009b) are also appropriate for marketers of carbon 
offsets. The importance of personal norms with regards to paying to offset emissions suggests 
emphasising self-transcendence values using information and moralization strategies may be 
useful in marketing carbon offsets, while marketers could also highlight the complementary 
nature of self-transcendence and openness to change values. Marketers could emphasise how 
carbon offsets are an innovative way to compensate for the environmental impact of ones 
travels and highlight self-enhancement related benefits of purchasing carbon offsets while 
linking these to self-transcendence values. For example, marketers should de-emphasise the 
costs to the individual of offsetting, such as financial costs and instead should focus on self-
enhancement related benefits. People purchasing carbon offsets could be portrayed or 
recognised as valued citizens (Jansson et al. 2011), emphasising social status that can accrue 
from acting environmentally. 
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6.3 Limitations and possibilities for future research 
 
In this study, respondents were told the aim of the study was to investigate the effect of values 
on pro-environmental air-travel related behaviour intentions. There is therefore the possibility 
that responses may be affected by social desirability bias which may encourage people to 
respond positively to questions related to sensitive topics like environmental protection 
(Budeanu 2007). Chung and Monroe (2003) suggest ensuring and providing assurances 
regarding the confidentiality of responses could reduce social desirability bias and this was 
made clear to participants in the invitation to take part in this study. 
 
Data for the exogenous and endogenous variables in this study was gathered at the same time 
and as a result there is the risk that results could be affected by common method bias. While 
Harman’s single factor test was used to test for common method bias, this method has been 
criticised as it does not control for method effects and it has also been argued that the 
emergence of multiple factors does not indicate the absence of common method bias (Sharma, 
Crawford and Yetton 2009). However, some of the characteristics of this study’s questionnaire 
may reduce the impact of common method bias. For example, scales for values and past 
offsetting behaviour had a different number of scale points compared to those used for the 
endogenous variables. Additionally, while scales for past flying behaviour and the endogenous 
variables in this study were all measured using seven point scales, a very wide variety of anchor 
labels were used. For example, for the 32 items assessing the nine endogenous constructs, 16 
different labels were used and these labels also differed from those used to assess the exogenous 
variables in this study. Podsakoff, Mackenzie and Podsakoff (2012) describe how these 
remedies can be effective in minimising common method bias. 
 
A limitation that affects the generalisability of this study is the sample, which consisted solely 
of university employees.  Compared to the Finnish population, there is a lack of young adults 
(under 30 years old) as well as over 60 year olds. The sample also has a much smaller 
proportion of male respondents than female and as a result of being university employees on 
average are likely to be more highly educated than the general Finnish population. 
Additionally, much of the travel undertaken by the sample for this study is likely work rather 
than leisure related and as a result, consideration of individual costs related to self-enhancement 
values may be more relevant to study participants than those related to openness to change 
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considerations. This could lead to results from this study underestimating the effect that 
openness to change values could have on tourists intentions to act more environmentally. 
Reproducing the results in a more representative population would better justify using the 
findings from this study as a basis for behavioural interventions aiming to reduce dependency 
on flying or for the marketing of carbon offsets. 
 
While the majority of constructs in this study were measured using three to five items and 
demonstrated good reliability and validity, the two past behaviour constructs were each 
measured with a single item. Despite single item measures being easily implemented in PLS-
SEM the use of single item measures goes against PLS-SEM’s concept of consistency at large 
(Hair et al. 2012) which can result in the underestimation of structural model relations. 
Additionally the assumption of perfect reliability associated with single item latent variables 
in SmartPLS 3 is unreasonable in behavioural studies. Future studies could look to develop 
multi-item habit scales for use in the measurement of habitual flying and the habit of not 
purchasing carbon offsets when flying. 
 
Findings from this study were based on a sample of 196 responses. While this was well over 
the minimum sample size recommended by Barclay et al. (1995) of ten times the number of 
paths pointing at a single latent variable in the inner model, this rule does not take into 
consideration other factors that can affect estimation power. A sensitivity analysis, which 
allows one to determine what effect size a study can detect at a certain power level, given the 
study’s sample size and specified alpha (Faul, Erdfelder, Lang and Buchner 2007), was 
conducted using G*Power 3.1. The result of this analysis showed that for a sample size of 196, 
effect sizes (f²) of 0.032 and above can be detected with a power of 0.8 and alpha level of 0.05. 
There is therefore the risk of type II errors with regards to non-significant paths with smaller 
corresponding effect sizes such as SID  INTII or SE  PBC, meaning that as a result of the 
small sample size, analysis may fail to detect a significant relationship where in fact one exists. 
Therefore until the findings of this study have been replicated, especially with larger samples, 
they should only be viewed as preliminary (Levers-Landis, Burant and Hazen 2011).  
 
Some studies suggest pro-environmental behaviour may be related to socio-demographic 
variables including gender, age and income (Dolnicar and Leisch 2008b; Gilg et al. 2005)  
although other studies have found socio-demographic variables poor predictors of attitudes and 
moral norm concepts (Ebreo et al. 2002-2003) and that while socio-demographic variables 
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explained historical energy use or consumption, energy saving measures and changes in 
consumption were explained by psychological measures and socio-demographic variables had 
no effect.(Abrahamse and Steg 2009; Brandon and Lewis 1999). In this study a second 
limitation resulting from the relatively small sample was that the ability to test for differences 
in parameter estimates resulting from group specific differences like gender, age or income 
using multi-group analysis was restricted. This is because once the sample was split to represent 
differences in gender, age or income the group sizes were very small – less than recommended 
by Barclay et al. (1995) - and estimates based on these small samples are likely to deliver 
estimates that cannot be used for valid practical conclusions (Nitzl 2014). Replicating this study 
with a much larger sample would enable the testing of whether and how respondents’ socio-
demographic characteristics affect parameter estimates. 
 
In this thesis respondents’ behaviour intentions were of interest. However, while intentions 
have been found to be the end of an individual’s conscious choice process (Bamburg and 
Schmidt 2003, Bamburg and Möser 2007) not everyone acts in accordance with their intentions 
(Conner and Armitage 1998). This may be because as Ajzen (1985) explains, intentions may 
change between the time of measurement and when actions are performed, while behaviour 
may also be influenced by factors which people may have limited control over. For example 
factors such as available information, skills and abilities, willpower, time and opportunity could 
affect the extent to which intentions lead to behaviour (Ajzen 1985), while strong habits can 
also reduce the extent to which intentions lead to behaviour (Verplanken and Wood 2006). A 
longitudinal study could provide insight into the extent to which pro-environmental air-travel 
related behaviour intentions result in actually engaging in pro-environmental behaviours and 
enable the investigation of the extent to which habits and a lack of control affect air-travel 
related behaviours.  
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APPENDIX 1 (1/2): Questionnaire in English 
 
Statement: Ask yourself: what values are important to ME as guiding principles in MY life. 
The higher the number (0, 1, 2, 3, 4, 5, 6, 7), the more important the value is as a guiding 
principle in YOUR life. -1 is for rating any values opposed to the principles that guide you. 
7 is for rating a value of supreme importance as a guiding principle in your life; For each 
value, select the number (-1,0,1,2,3,4,5,6,7) that indicates the importance of that value for 
you, personally. Try to distinguish as much as possible in your responses for each values. 
Unity with nature: fitting into nature (-1 = “opposed to my values”, 0 
= “not important”, 1 = “ “,2 = “ 
“, 3 =  “important”, 4 = “ “, 5 = 
“ “, 6 = “very important”, 7 = 
“of supreme importance” 
Ambitious: hard-working, aspiring 
An exciting life: stimulating experiences 
Capable: competent, effective, efficient 
Protecting the environment: preserving nature 
A varied life: filled with challenge, novelty and change 
Successful: achieving goals 
Daring: seeking adventure, risk 
Respecting the earth: harmony with other species 
Statement: Many of the questions and statements in this survey include the phrase "engage 
in pro-environmental air-travel related behaviours". In this study and when refered to in the 
survey, "engage in pro-environmental air-travel related behaviours" refers to engaging in 
actions that either: 
 
1) reduce one's air-travel emissions, by travelling domestically rather than overseas, using 
alternative modes of transport (eg. train, bus, ferry) rather than flying and flying less 
frequently or not at all or, 
2) compensate for one's emissions by purchasing carbon offsets when flying.  
 
Please answer the questions with this in mind. 
Statement: The majority of the remaining questions and statements in this survey make use 
of rating scales with 7 places. The 7 places should be interpreted as follows. 
1: Extremely 2: Quite 3: Slightly 4: Neither 5: Slightly 6: Quite 7: Extremely. 
 
For example, if you were to rate the weather in Helsinki on a scale from bad to good, the 7 
places should be interpreted as follows. 1 = extremely bad, 2 = quite bad, 3 = slightly bad, 
4 = neither, 5 = slightly good, 6 = quite good, 7 = extremely good. 
How many flights have you taken in the last 12 months? 1 = "0" 2 = " 1 to 2" 3 = "3 - 4" 
4 = "5 to 6" 5 = "7 to 8" 6 = "9 - 
10" 7 = "11 or more" 
Have you ever paid to offset your carbon emissions 
when flying? 
Yes | no 
I think engaging in pro-environmental air-travel related 
behaviours in the next 12 months is 
good | bad (scale 1 - 7) 
foolish | wise (scale 1 - 7) 
harmful | beneficial (scale 1 - 7) 
pleasant | unpleasant (scale 1 - 
7) 
unsatisfying | satisfying (scale 1 
- 7) 
I intend to fly less frequently (or not at all) in the next 
12 months. 
Extremely unlikely | Extremely 
likely (scale 1 - 7) 
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If you fly in the next 12 months, do you intend to pay to 
offset the carbon emissions from your flight(s)? 
Definitely intend not to | 
Definitely intend to (scale 1 - 7) 
Statement: For the next four statements, please give your personal view, independent of the 
views of other people. 
I feel a strong personal obligation to engage in pro-
environmental air-travel related behaviours in the next 
12 months. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
I would feel guilty if I did not engage in pro-
environmental air-travel related behaviours in the next 
12 months. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
I would not feel guilty if I flew by plane in the next 12 
months even if there were other feasible transport 
alternatives. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
I would feel good if I engage in pro-environmental air-
travel related behaviours in the next 12 months. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
I ____ to travel by train, bus or ferry rather than by air-
travel in the next 12 months. 
do not intend | do intend (scale 1 
- 7) 
If I engage in pro-environmental air-travel related 
behaviours in the next 12 months, people who are 
important to me would 
completely disapprove | 
completely approve (scale 1 - 7) 
Most people who are important to me think that 
engaging in pro-environmental air-travel related 
behaviours in the next 12 months is 
completely undesirable | 
completely desirable (scale 1 - 
7) 
Most people who are important to me think that ____ 
engage in pro-environmental air-travel related 
behaviours in the next 12 months. 
I should not | I should (scale 1 - 
7) 
Do you intend to fly less frequently (or not at all) in the 
next 12 months? 
Definitely intend not to | 
Definitely intend to (scale 1 - 7) 
Most other people engage in pro-environmental air-
travel related behaviours. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
Most other people like to engage in pro-environmental 
air-travel related behaviours wherever possible. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
Most people do not engage in pro-environmental air-
travel related behaviours. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
I intend to travel by train, bus or ferry rather than by air-
travel in the next 12 months. 
Extremely unlikely | Extremely 
likely (scale 1 - 7) 
To engage in air-travel is an important part of who I am. No, definitely not | Yes, 
definitely (scale 1 - 7) 
I am not the type of person oriented to engage in air-
travel. 
Completely false | Completely 
true (scale 1 - 7) 
I would feel at a loss if I were forced to give up air-
travel. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
If I fly in the next 12 months, I ____ to pay to offset the 
carbon emissions from my flight(s). 
do not intend | do intend (scale 1 
- 7) 
Do you intend to travel by train, bus or ferry rather than 
by air-travel next 12 months? 
Definitely intend not to | 
Definitely intend to (scale 1 - 7) 
How much control do you have over whether you 
engage in pro-environmental air-travel related 
behaviours in the next 12 months? 
Very little control | A great deal 
of control (scale 1 - 7) 
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For me to engage in pro-environmental air-travel related 
behaviours in the next 12 months is 
very difficult | very easy (scale 
1 - 7) 
If I wanted to I could easily engage in pro-
environmental air-travel related behaviours in the next 
12 months. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
It is mostly up to me whether I engage in pro-
environmental air-travel related behaviours in the next 
12 months. 
Strongly disagree | Strongly 
agree (scale 1 - 7) 
How difficult would it be for you to engage in pro-
environmental air-travel related behaviours in the next 
12 months? 
Very difficult | Very easy (scale 
1 - 7) 
I ____ to fly less frequently (or not at all) in the next 12 
months. 
do not intend | do intend (scale 1 
- 7) 
If I fly in the next 12 months, I intend to pay to offset 
the carbon emissions from my flight(s). 
Extremely unlikely | Extremely 
likely (scale 1 - 7) 
Age 18, 19, 20 ……..75 
Gender Male | Female 
Country of Residence Finland | Other 
Income Less than 2,000 € per month | 
2,000 - 2,499 € per month | 
2,500 - 2,999 € per month | 
3,000 - 3,499 € per month 
|3,500 € or more per month 
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APPENDIX 2 (2/2): Questionnaire in Finnish 
 
Kysy itseltäsi: Mitkä arvot ovat MINULLE tärkeitä periaatteita elämässäni. Mitä 
korkeampi arvo (0, 1, 2, 3, 4, 5, 6, 7), sitä tärkeämpänä periaate vaikuttaa SINUN 
elämässäsi. -1 tarkoittaa sinun periaatteellesi päinvastaista arvoa. 7 tarkoittaa sinun 
elämässäsi johtavana vaikuttavaa arvoa. Valitse jokaiselle arvolle numero (-
1,0,1,2,3,4,5,6,7), joka osoittaa sen tärkeyden sinulle henkilökohtaisesti. Pyri erottelemaan 
arvot toisistaa niin hyvin kuin mahdollista. 
Ykseys luonnon kanssa: Sopeutuminen luontoon (-1 = arvojeni vastaista, 0 =  ei 
tärkeää, 1 = “ “, 2 = “ “, 3 =  
"tärkeää", 4 = “ “, 5 = “ “, 6 = 
"hyvin tärkeää", 7 = 
"äärettömän tärkeää" 
Kunnianhimoinen: Työteliäs, eteenpäin pyrkivä 
Jännittävä elämä: Piristävät kokemukset 
Kyvykäs: pätevä, tehokas, aikaansaava 
Ympäristöä suojeleva: Luontoa suojeleva 
Monipuolinen elämä: Täynnä haasteita, uusia asioita ja 
muutosta 
Menestyvä: Tavoitteet saavuttava 
Uskalias: Seikkailua etsivä, riskejä ottava 
Maapallon kunnioittaminen: harmonia toisten lajien 
kanssa 
Monet tässä kyselyssä käytetyt väittämät viittaavat "toimimiseen tavoilla, jotka liittyvät 
ympäristöystävälliseen lentomatkailuun". Tässä tutkimuksessa ja kyselyssä viitattaessa 
"toimimiseen tavoilla, jotka liittyvät ympäristöystävälliseen lentomatkailuun" viitataan 
toimintaan joka joko 
 
1) vähentää kyseessä olevan henkilön lentämisestä aiheutuvia päästöjä, kuten kotimaassa 
matkustaminen ulkomaille matkustamisen sijaan, muiden matkustustapojen käyttäminen 
(esim. juna, linja-auto, laiva) lentämisen ja harvemmin tai ei ollenkaan lentämisen sijaan 
tai  
2) hyvittää  kyseessä olevan henkilön lentämisestä aiheutuneita päästöjä ylimääräisellä 
maksulla.  
 
Pidä edellä mainittu mielessäsi vastatessasi, kiitos. 
Suurin osa jäljellä olevista kysymyksistä ja lausunnoista tässä kyselyssä käyttää 7-kohtaista 
arvosteluasteikkoa. Nämä 7 kohtaa tulisi tulkita seuraavasti: 1: Äärimmäisen 2: Melko 3: 
Hieman 4: Ei kumpikaan 5: Hieman 6: Melko 7: Äärimmäisen. 
 
Esimerkiksi, jos arvioisit säätä Helsingissä asteikolla hyvä-huono, nämä 7 kohtaa 
tulkittaisiin seuraavasti: 1 = Äärimmäisen huono, 2 = Melko huono, 3 = Hieman huono, 4 
= Ei kumpikaan, 5 = Hieman hyvä, 6 = Melko hyvä, 7 = Äärimmäisen hyvä. 
Kuinka monta kertaa olet lentänyt viimeisten 12 
kuukauden aikana? 
1 = "0" 2 = " 1 - 2" 3 = "3 - 4" 4 
= "5 - 6" 5 = "7 - 8" 6 = "9 - 10" 
7 = "11 tai enemmän" 
Oletko koskaan maksanut hyvittääksesi lentämisestäsi 
aiheutuneita hiilidioksidipäästöjä? 
Kyllä | Ei 
Luulen että toimiminen tavoilla, jotka liittyvät 
ympäristöystävälliseen lentomatkailuun seuraavien 12 
kuukauden kuluessa on 
hyvä asia | huono asia 
(asteikolla 1-7) 
typerää | viisasta (asteikolla 1-7) 
haitallista | hyödyllistä 
(asteikolla 1-7) 
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miellyttävää | epämiellyttävää 
(asteikolla 1-7) 
epätyydyttävää | tyydyttävää 
(asteikolla 1-7) 
Aion lentää harvemmin (tai en lainkaan) seuraavien 12 
kuukauden kuluessa. 
Äärimmäisen epätodennäköistä | 
Äärimmäisen todennäköistä 
(asteikolla 1-7) 
Jos lennät seuraavien 12 kuukauden aikana, aiotko 
maksaa hyvittääksesi lennoistasi aiheutuneet 
hiilidioksidipäästöt? 
En todellakaan aio | Varmasti 
aion (asteikolla 1-7) 
Vastaa seuraaviin neljään kysymykseen oman, henkilökohtaisen näkemyksesi mukaan, 
riippumatta muiden ihmisten mielipiteistä. 
Tunnen vahvaa henkilökohtaista tarvetta toimia tavoilla, 
jotka liittyvät ympäristöystävälliseen lentomatkailuun 
seuraavien 12 kuukauden kuluessa. 
Vahvasti eri mieltä|Vahvasti 
samaa mieltä  (asteikolla 1-7) 
Tuntisin syyllisyyttä, jos en toimisi tavoilla, jotka 
liittyvät ympäristöystävälliseen lentomatkailuun 
seuraavien 12 kuukauden kuluessa. 
Vahvasti eri mieltä|Vahvasti 
samaa mieltä  (asteikolla 1-7) 
En tuntisi syyllisyyttä lentämisestä seuraavien 12 
kuukauden aikana vaikka muitakin mahdollisia 
matkustusvaihtoehtoja olisi tarjolla. 
Vahvasti eri mieltä|Vahvasti 
samaa mieltä  (asteikolla 1-7) 
Tuntisin oloni hyväksi, jos toimisin tavoilla, jotka 
liittyvät ympäristöystävälliseen lentomatkailuun 
seuraavien 12 kuukauden kuluessa. 
Vahvasti eri mieltä|Vahvasti 
samaa mieltä  (asteikolla 1-7) 
Minä _____ matkusta junalla, linja-autolla tai laivalla 
lentämisen sijaan seuraavien 12 kuukauden aikana. 
en aio|  aion (asteikolla 1-7) 
Jos  toimisin tavoilla, jotka liittyvät 
ympäristöystävälliseen lentomatkailuun seuraavien 12 
kuukauden aikana, minulle tärkeät ihmiset ajattelisivat 
että se on 
ei lainkaan hyväksyttävää | 
täysin hyväksyttävää (asteikolla 
1-7) 
Suurin osa minulle tärkeistä ihmisistä on sitä mieltä, että  
toimiminen tavoilla, jotka liittyvät 
ympäristöystävälliseen lentomatkailuun seuraavien 12 
kuukauden aikana on 
täysin epätoivottavaa | täysin 
toivottavaa (asteikolla 1-7) 
Suurin osa minulle tärkeistä ihmisistä on sitä mieltä että 
________ toimia tavoilla, jotka liittyvät 
ympäristöystävälliseen lentomatkailuun seuraavien 12 
kuukauden aikana. 
minun ei pitäisi | minun pitäisi 
(asteikolla 1-7) 
Aiotko lentää harvemmin (tai et ollenkaan) seuraavien 
12 kuukauden kuluessa? 
En todellakaan aio | Varmasti 
aion (asteikolla 1-7) 
Suurin osa muista ihmisistä toimii tavoilla, jotka 
liittyvät ympäristöystävälliseen lentomatkailuun. 
Vahvasti eri mieltä | Vahvasti 
samaa mieltä  (asteikolla 1-7) 
Suurin osa muista ihmisistä toimii mielellään tavoilla, 
jotka liittyvät ympäristöystävälliseen lentomatkailuun 
missä vain mahdollista. 
Vahvasti eri mieltä | Vahvasti 
samaa mieltä  (asteikolla 1-7) 
Suurin osa muista ihmisistä ei toimi tavoilla, jotka 
liittyvät ympäristöystävälliseen lentomatkailuun. 
Vahvasti eri mieltä | Vahvasti 
samaa mieltä  (asteikolla 1-7) 
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Aion matkustaa junalla, linja-autolla tai laivalla 
lentämisen sijaan seuraavien 12 kuukauden aikana. 
Äärimmäisen epätodennäköistä | 
Äärimmäisen todennäköistä 
(asteikolla 1-7) 
Lentäminen on vahva osa minuuttani. Ehdottomasti ei | Ehdottomasti 
kyllä (asteikolla 1-7) 
En ole taipuvainen matkustamaan lentokoneella. Täysin epätosi | Täysin tosi  
(asteikolla 1-7) 
Tuntisin itseni neuvottomaksi, jos minun pitäisi luopua 
lentäen matkustamisesta. 
Vahvasti eri mieltä | Vahvasti 
samaa mieltä (asteikolla 1-7) 
Jos lennän seuraavien 12 kuukauden aikana, minä 
_____ maksaa hyvittääkseni lennoistani aiheutuneet 
hiilidioksidipäästöt. 
en aio | aion (asteikolla 1-7) 
Aiotko matkustaa junalla, linja-autolla tai laivalla 
lentämisen sijaan seuraavien 12 kuukauden aikana. 
En todellakaan aio | Varmasti 
aion (asteikolla 1-7) 
Kuinka paljon pystyt itse vaikuttamaan 
toimintatapoihin, jotka liittyvät ympäristöystävälliseen 
lentomatkailuun seuraavien 12 kuukauden aikana? 
Hyvin vähän vaikutusvaltaa | 
Hyvin paljon 
vaikutusvaltaa(asteikolla 1-7) 
Toimiminen tavoilla, jotka liittyvät 
ympäristöystävälliseen lentomatkailuun seuraavien 12 
kuukauden aikana on minulle 
hyvin vaikeaa | hyvin helppoa 
(asteikolla 1-7) 
Jos haluaisin, voisin helposti toimia tavoilla, jotka 
liittyvät ympäristöystävälliseen lentomatkailuun 
seuraavien 12 kuukauden aikana. 
Vahvasti eri mieltä | Vahvasti 
samaa mieltä (asteikolla 1-7) 
On enimmäkseen minusta kiinni toiminko tavoilla, jotka 
liittyvät ympäristöystävälliseen lentomatkailuun 
seuraavien 12 kuukauden aikana. 
Vahvasti eri mieltä | Vahvasti 
samaa mieltä (asteikolla 1-7) 
Kuinka vaikeaa sinulle olisi  toimia tavoilla, jotka 
liittyvät ympäristöystävälliseen lentomatkailuun 
seuraavien 12 kuukauden aikana? 
Hyvin vaikeaa | Hyvin helppoa 
(asteikolla 1-7) 
Minä _____ lentää harvemmin (tai en lainkaan) 
seuraavien 12 kuukauden kuluessa. 
en aio | aion (asteikolla 1-7) 
Jos lennän seuraavien 12 kuukauden aikana, aion 
maksaa hyvittääkseni lennoistani aiheutuneet 
hiilidioksidipäästöt. 
Äärimmäisen epätodennäköistä | 
Äärimmäisen todennäköistä 
(asteikolla 1-7) 
Ikä 18, 19, 20 ……..75 
Sukupuoli Mies | Nainen 
Asuinmaa Suomi | Muu 
Tulot Alle 2,000 € per kuukausi | 
2,000 - 2,499 € per kuukausi | 
2,500 - 2,999 € per kuukausi | 
3,000 - 3,499 € per kuukausi 
|3,500 € tai enemmän per 
kuukausi 
 
